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Charles A. Spencer, 1813-1881, first American Microscope builder. 


American Optical Pioneering 


American Optical Company is an insti- 
cation founded 115) yeaeauige with exten: 
tive offices and factories in Southbridge, 
Massachusetts, and manufacturing divi- 
sions in Buffalo, N. Y., Brattleboro, Ve., 
Putnam, Conn., and, in Canada, in Nicol- 
let, Que., and Belleville, Ont. The Com- 
pany maintains branch’ laboratories in 
281 principal cities. More than 12,000 men 
and women constitute the AO family. 


American Optical Company manufac- 
tures and distributes technical products 
used by the professions in providing visual 
efficiency, aviation and industrial goggles, 
body protection for industrial workers, 
and sun glasses. 


In 1935, the Spencer Lens Company at 


Buffalo, N. Y., became the AO Scientific 
Instrument Division. It manufactures oph- 
thalmic instruments as well as the optical 
instruments used in medical practice, edu- 
cation, television, research, and industrial 
control. 

During World War II, naval and mili- 
tary fire-control instruments, sighting de- 
vices, prism binoculars, and’ optical parts 
were produced. 

The instruments in this catalog carry 
the famous name of Spencer, which is 
today, as it was in the past century, a 
guarantee of the finest quality available 
in scientific instruments. 

The first American microscope, a medi- 
cal type, was built in 1846 by Charles A. 


American Optical Company, Southbridge, Massachusetts. 


Spencer of Canastota, New York, for Dr. 
C. R. Gilman of the College of Physicians 
and Surgeons. 

After its completion, the microscope 
was tested by Professor J. W. Bailey of 
West Point, at that time one of the leading 
microscopists in America. Bailey was 
astonished to find that he could reveal de- 
tails which were beyond the resolution 
of his expensive European microscope. 

Spencer won world recognition when he 
produced an objective which was the first 
to resolve the lines on the sigmoid Navi- 
cula, one of the most difficult of test ob- 
jects. This diatom was later named Navi- 
cula spencerii in his honor. In June, 1851, 
he succeeded in producing what was then 
considered an impossibility by European 
microscopists—a 1/12” objective with an 
aperture of 178°. Years later, at the Inter- 
national Exposition in Paris in 1878, son 
Herbert Spencer's objectives, based on his 
father's formulas, competed with Europe's 
finest and were awarded the only gold 
medal presented for excellence in micro- 


Spencer Microscope about 1848. 
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scope objectives. 

That kind of craftsmanship illustrates 
the perfectionist standards of the Spencers, 
father and son. Every instrument, with 
them, was a challenge to something better. 
These same ideals of workmanship have 
al been a part of the tradition of 
‘American Optical Company. Their per- 
sonal care in constructing an instrament 
by hand is matched, in this twentieth 
century, by advanced engineering and 
highly precise machine methods. 

Now, much of the routine work per- 
formed’ by hand by early microscope 
builders can be handled by machines with 
almost incredible efficiency and sj 
while improvements in design and in- 
genious inspection methods now in use 
at American Optical Company assure a 
constantly advancing standard of quality. 

Certainly the Spencer name on a pre- 
cision instrument will continue to be 
recognized as the hallmark of quality, and 
Spencer instruments will continue to satis- 
fy the world’s most critical investigators. 


Trunnion Microscope about 1854. 
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Complete Modern Facilities for Scientific 
Instrument Production 


Early microscopes were often the work 
of a single craftsman who ground and 

lished his own lenses, turned the brass 
lens mounts and machined the stands. He 
manufactured and assembled complete in- 
struments. The progress of science, how- 
ever, increased ic demand for optical in- 
struments. Consequently improved pro- 
duction, through specialization, replaced 
the slow, tedious methods of old. 

As a result, our plane has been able to 
produce more and better microscopes while 
continually pioneering and experimenting. 
Facilities hich years of experience have 
shown to be valuable to optical produc- 
tion are found in the modern Buffalo fac- 
tory. Spacious, well-lighted rooms; special 
dust free, air-conditioned departments; 
newly developed machinery—all assure the 
highest attainable standard of quality. 

Research ranks first in the production of 
scientific instruments. The Research De- 
partment, composed of experts in the fields 
of science, creates new instruments and 
products, plans improvements, and com- 
putes optical systems. Under their super- 
vision is an optical laboratory for produc- 
ing and testing experimental optical sys- 
tems. 

In the Engincering Department, special- 
ists in instrument design lay out mechan- 
ical details of instruments and the tools 
for their manufacture. The Mechanical 
Development Department, a complete ma- 
chine shop, is devoted to production of 
pilor models of new instruments. 


For Producing Fine Optics 


The quality of workmanship found in 
the departments which fashion optical 


American Optical Company, Scientific Instrument Division 
Plant at Buffalo, New York. 


systems, sets the optical industry apart 
from all others. Here fine optical glass of 
the many types necessary to correct aberra- 
tions, is first molded under intense heat, 
or sawed to the approximate size. These 
“blanks’’ then go through various grind 
ing operations, either by machine or by 
hand, until they are of proper size, curva- 
ture, and surface quality for polishing. 


The utmost patience and skill are needed 
to polish glass clements to the high degree 
of perfection demanded in a Spencer in- 
strument. During the polishing operations 
surfaces must be examined for flaws under 
a magnifier. Finally, they are tested with a 
master glass for determining precision of 
surface by Newton's rings. When these 
rings spread out, forming an even straw 
color, they represent accuracy to a mil- 
lionth of an inch—cthe most ctitical meas- 
urement known to science. 


After careful cleaning and rigid inspec- 
tion, lenses must be centered accurately 
and mounted permanently into their cells 
—a mechanical operation which brings 
physical and optical centers into coinci- 
dence. 

A complete Mechanical Section produces 
the stands, stages, lens mounts and in- 
numerable other parts which complement 
the optics. Row upon row of automatic 
screw machines, turret lathes, drill presses 
and every type of boring, milling, grinding 
and specialized machine necessary to form 
metal parts is found in this department. 
Grinding and polishing machines prepare 
the surfaces of parts for enameling or plat- 
ing. Then they are sprayed with enamel 
in cavernous sheet metal booths and trans- 
ferred to ovens for baking to wear-resist- 
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ing hardness. Some parts receive as many 
as six coats of enamel, each carefully baked 
and hand rubbed to satin-like smoothness. 
In the plating departments, most bright 
parts are given protective coatings of the 
metal most suitable for the function to 
be performed. 


For Assembly and Inspection 


A survival of old-time craftsmanship is 
found in the Asscmbly Department, where 
there is none of the rush or noise of ordin- 
ary assembly line production. Men with 
complete sets of tools put entire assemblies 
together and then test their own work 
A few of the many operations accomplish- 
ed in this department requiring exceptional 
skill and concentration include aligning 
the complicated system of the prisms in an 
inclined binocular microscope, adjusting 
the inclination joint to the exact resistance 
necessary to hold the microscope in stable 
equilibrium, accurately fitting the fine ad- 
justment mechanism for smoothest opera- 
tion. 


Further inspection for optical quality 
perfection of mechanical parts, and sat 
i Wiie? BARES WE oases 
strument under actual working conditions 
is carried out by experts who are as critical 
of performance as the scientist who will 
ultimately use it. 


The accuracy of a test lens is checked by the Research 
Depuarement 


Small hemisphere lenses are ground to shape by hand. 


Lens surfaces must be accurate to a millionth of an inch 


|, Mechanical parts are made by most modern methods 


5. Final assembly requires experience and craftsmanship 


Representatives 


Company representatives are stationed experience and factory training should be 
throughout the United States. They are helpful to you. Telephone or write to the 
available to answer your questions about __ nearest office listed below or to the factory 
Spencer scientific instruments. Their optical _ at Buffalo 15, N. Y. 


Offices of the 
American Opticat Company 
ScIENTIFIC INSTRUMENT DIVISION 


Atlanta Los Angeles 


5 Plaza Way, S. W. 314 West Sixth Street 
Box 4208 


Atlanta 2, Ga. 


Boston 
110 Tremont St. 
Boston 8, Mass. 


Buffalo 
Box A 
Buffalo 15, N. Y. 


Chicago 
10S. Wabash Ave. 


Silversmith Bldg. 
Box 804 
Chicago 90, Ill. 


Columbus 
40 South Third St. 
Room 216 
Columbus 15, Ohio 


Dallas 
1709-11 Commerce St. 
Box 1929 
Dallas 1, Texas 


Box 2275 Terminal Annex 
Los Angeles 14, Calif. 


New York 
70 West 40th St. 
New York 18, N. Y. 


Philadelphia 
1522 Chestnut St. 
Philadelphia 2, Pa. 


Pittsburgh 
526 Penn Avenue 
Box 1108 
Pittsburgh 30, Pa. 


St. Louis 
407 North Eighth St. 
Box 1439 
St. Louis 1, Mo. 


San Francisco 
Rosenstock Bldg. 
28 Geary St. 
San Francisco 8, Calif. 


Washington 
1317 New York Ave., N. W. 
Washington 5, D. C. 


Foreign Representatives 


For information concerning foreign rep- ‘communicate with the Export Sales De- 
resentatives who supply the scientific in- partment of American Optical Company, 
struments described and listed here, please Southbridge, Massachusetts. 
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Terms and General Information 


Placing Order 


When ordering, please indicate catalog 
number and name of equipment. If there 
should be any doubr about specifications 
or prices, we will welcome the oppor- 
tunity to answer your questions. 


Orders are subject to final acceptance by 
the Sales Office at Buffalo, New York, 
at prices prevailing at the time of ship- 
ment. 


Prices 


All prices, deliveries, and terms of sale 
listed are subject to change without notice. 


When an outfit is ordered without an 
item regularly included, the price of the 
excluded item will be’ allowed, except 
that no allowance will be made for o 
jective boxes, stage clips, substage glasses, 
immersion oil, or instrument covers. 


Federal, State, City, or other taxes 
imposed on the sale, lease, or other trans- 
fer, use, or consumption of any article 
listed herein are to be added to the prices 
quoted. 


Packing and Boxing 


Except as otherwise noted, prices listed 
include cost of packing with cartons and 
boxes for inland shipments. 


Terms 


Orders, except repairs, will be shipped 
ODsMacete Ration ine faeces 
cighi stares ofthe U. S.A. and che Diserice 
of Columbia with carrier to be chosen by 
us. Terms are Net 30 Days. 


To avoid delay, purchasers who have 
not had an account with us should accom- 
pany their first order with commercial ref- 
erences or remittance. 


C.O.D. shipments will be arranged if 
order is accompanied by funds which will 
adequately take care of shipping charges 
both ways. 


The customer assumes responsibility for 
payments of shipping charges on mer- 
chandise sent on consignment. 


Guarantee 


We guarantee all merchandise of our 
manufacture to be free from defects in 
either material or workmanship, to a 
degree consistent with the high standards 
of quality established and maintained in 
Spencer instruments. 


Claims for Shortage, Exchange, Etc. 


_ We use extreme care in selection, check- 
ing, rechecking, and packing co eliminate 
the possibility of error. 

If discrepancies are discovered, claims 
should be made immediately. 

All packing should be examined very 
carefully to insure that no small items are 
overlooked. 

Claims for damage in transit should be 
made to the transportation company, as 
our responsibility ceases with the safe 
delivery in good condition to the carrier. 


Returning Material 


Our customers are requested to commun- 
icate with us before returning any goods. 
After arrangements have been made for the 
return, the material should be plainly 
tagged with thc sender’s name and address, 

Please indicate the date of invoice and 
number on which the goods were billed. 


Ordering Replacement Parts 


In ordering parts of instruments for re- 
placement or repair, give serial number of 
the instrument as well as the catalog num- 
ber and full description. 

Whenever possible the broken part 
should be sent to the factory. 


Illustrations 


Because improvements are being made 
in our instruments from time to time, the 
illustrations may not in each case conform 
in every minor detail to the specific con- 
struction of the completed product. 

We will welcome opportunities to sup- 
ply photographic prints or clectros of our 
equipment for use in illustrating publica- 
tions. 


Outstanding Features of 


Spencer Microscopes 


The quality of a microscope is judged 
by its optical performance. In the carly 
days, Charles A. Spencer produced, in his 
small workshop, the finest objectives of 
his time. 


Today, to maintain leadership, a re- 
search and development staff continues 
to devote its efforts to producing the finest 
in microscope optics. Correspondingly, it 
is improving the precision of mechanical 


features in order to obtain the fullest ad- 
vantages of the optics and, at the same 
time, afford the user maximum comfort 
and convenience. 


Stand 


The stands of all Spencer microscopes 
are well proportioned and stable. The arm, 
cast or forged from metals which insure 
permanent rigidity, like an optical bench, 
maintains alignment of the optical parts 
The curve of the arm provides a large area 
on the stage for manipulation. 


The taper axle inclination joint is de- 
signed so that, even after years of use, it 
will hold the body of the instrument in 
any position from the vertical to the 


horizontal. This security with which the 
instrument is held, together with the 
smoothness of movement, is due to the 
fact that the joint consists of a fiber insert 
bearing against a brass forging. 


Stability is assured by the well propor- 
tioned horseshoe 


Coarse Focusing Adjustment 
The coarse focusing adjustment me- 
chanism used on all Spencer microscopes 
is engineered to provide smoothness and 
case of movement for the life of the in- 


strument. The handlapped slideways of 
forged brass sliding on extruded brass are 
milled to provide oil grooves which re- 
tain the lubricant and trap dust and abra- 
sive particles 


The rack and pinion are diagonally cut 
and incorporate an inyolute tooth design 
which provides both maximum strength 
and smooth, precise action 


Smooth operating, band fitted coarse adjustment bearings 
with oil grooves. 


Precise micrometer screw and nut type fine adjustment 


Fine Focusing Adjustment 


The fine adjustment is the most impor- 
tant mechanical feature in a microscope 
stand. The micrometer screw and nut, gen- 
erally recognized as most suitable for ob- 
taining accurate measurements, was adopt- 
ed by Spencer more than 20 years ago for 
fine focusing. Twenty-seven threads, fully 
engaged at all times, insure precision. 
Spring tension automatically compensates 
for wear. Slide bearing metals of different 
grain structures and lubricant-retaining 
oil grooves provide smooth operation 
Since the action of the fine adjustment is 
applied only in moving the body tube up- 
ward, it automatically ceases to function 
when the objective contacts the cover 
glass. Spencer fine adjustments are buile 
and fitted with the precision of a measur- 


ing instrument and are responsive and 
durable. 


Dual-Cone Nosepiece 


The dual-cone nosepiece has a bearing 
made of two widely separated opposed 
cones instead of the usual single cone. The 
bearing surface, which is thus doubled in 
area, assures correct alignment of objec- 
tives at all times and lengthens the life of 
the nosepiece by automatically compensar- 
ing for wear. The nosepiece is provided 
with two, three or four openings, depend- 
ing on the number of objectives used. 


Stage 

The stage is made of solid, durable Bake- 
lite which is resistant to all common 
reagents and will not warp or fade. It is 
provided with chromium plated, spring 
steel clips. The great distance from the 
optical axis to the curve of the arm pro- 
vides ample space for large specimens. 


Parfecal position and centering of objectives #x maintained 
by dual-cone construction of nosepiece. 


Optics 


The excellent optical equipment on 
Spencer microscopes is the result of con- 
stant research and experimentation. Spen- 
cer eyepicces, objectives and condensers 
are designed to work together and when 
used in proper combination will give the 
finest results. Eyepieces are truncated cone 
shape for ease of observation, especially 
for those wearing glasses. Objectives are 
marked with the equivalent focus, nu- 
merical aperture and initial magnification 


Spencer microscopes are listed with the 
optical combination shown in the chart 
below. These selections, developed out of 
the experience and good practice of past 
years, may be varied to meet particular 
requitements, See the complete data in 
Microscope Accessories section. 


Invalute tooth design in all rack and pinion movements. 


Standard Optical Outfits 


Catalog 


APPLICATION | Designa- | Objectives: | Eyepieces | Magnifica- Condenser 
tions | Achromatic | ton 
B 16-4 10X 100-440X_| No condenser 
For elementary Huyghenian 
inseruction and} - 
Natuarl 164 6X-10X | 60-440X | No condenser 
oat | Huyghenian | 
DA 2516-4 | 6X-10X | 30-440X | No condenser 
Huyghenian 
E | 164 10X 100-440X | Abbe type condenser, N.A. 0.66, 
For more advanced Huyghenian with iris diaphragm 
instruction and] ——— - ——______- 
average labora] F | 16-4 | _6X-10X_| 60-440X | Abbe type condenser N.A. 0.66, 
eras | Huyghenian with iris diaphragm 
FA 16-4 | 6X-10% 90-440X | Abbe type condenser N.A. 0.66, 
| Huyghenian h iris diaphragm 
164 | 6X-10X | 60950X | Abbe N.A. 1.25 condenser wirh 
H_ | 1.8mm, (oil | Huyghenian iris diaphragm 
immersion) | 
For medical and - : - = Soa 
advanced labor-| 3.5X-16-4 | 6X-10! 21-950X__| Abbe N. 1.25 condenser with 
atory work. HB | 1.8mm. (oil | Hayghenian iris diaphragm 
immersio: | = 
164 |  10X | 100-950X | Abbe N.A. 1.25 condenser with 
HW | 1.8mm. (oil | Wide Field iris diaphragm 
immersion) 
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Fork-type substage olds condenser in positive ali 


Fork-Type Substage 


The fork-type substage, an exclusive 
Spencer feature on advanced laboratory 
permanent and pre- 


microscopes, assures 
cise alignment of the substage condenser 
with the rest of the optical system. The 
substage condenser is held firmly in place 
by means of two spring plungers. This 
mount also provides an easy interchange 
of the condenser and the dark field illumin- 
ator. All fork-type substages are actuated 
by diagonal rack and pinion for focusing 
the condenser 


Finish 
All Spencer microscopes are finished in 
rich, black enamel and chromium trim 
which enhances not only their beauty, but 


ent. 
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also their durability. The black parts are 
baked enamel that is impervious to most 
laboratory reagents. The plated parts are 
multiple coated—the final coat being 
chromium. 
Cabinet 

The microscopes are regularly supplied 
in a well made, hard wood cabinet covered 
with a rich, black leatherette. The cabinet 
has a lock and key and fittings for extra 
objectives and eyepieces, Also available 
for medical microscopes is a leatherette 
covered carrying case equipped with lock 
and key, slide box and fittings for addi- 
tional objectives, haemacytomerer and ac- 
cessories. An interesting booklet contain- 


ing many useful suggestions for the most 
effective use of the microscope is furnished 
with every Spencer microscope. 


Leatherette covered hardwood cabinet has space for acessories. 
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Elementary and Routine 
Laboratory Microscopes 


An increasing number of school science 
laboratories are providing microscopes for 
every student, and on the following pages 
two elementary laboratory microscopes 
are described for use in schools. The prac- 
tical experience of many educators guided 
the Engineering and Research Divisions in 
designing these instruments. They are 
manufactured with the same care as medi- 
cal and research microscopes. A brilliant 
image is produced by the optical parts, and 
the easily operated mechanical features, 

The No. 66 is a complete instrument, 
light, simple and easy for students to use. 
Ic is available at a minimum cost, 


The No. 63 isa heavier model which can 
be equipped for more advanced laboratory 
work 

Both microscopes haye the advanced 
Spencer mechanical features and are sup- 
plied with the same optical equipment as 
more expensive instruments. They are 
simple and sturdy, and will withstand the 
hard usage of the beginner. 


See section on Stereoscopic Microscopes 
which can be used for elementary work. 


They learn best by first hand experience 


Spencer Elementary Laboratory Microscope No. 66 


The Spencer No. 66 Mictoscope is par- 

ticularly suited for use in elementary biol- 

ogy courses. It is a standard sized instru- 

ment for laboratory work, moderately 

peed and equipped with both coarse and 
ine adjustments. 

The eyepieces and objectives are the 
same as those offered on more expensive 
instruments and all of the mechanical parts 
are of high-grade workmanship. 


STAND 


The stand has a forged brass arm with 
a standard taper axle inclination joint, 
and a heavy cast base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 
MENT 


This adjustment has a diagonally cu 
rack and spiral pinion of involute 
tooth design. -A mechanical stop is 
provided to prevent breaking of the 
Cover glass when focusing with 16mm. 
objectives. 


MICROMETER SCREW TYPE FINE 
ADJUSTMENT 


The ungraduated fine adjustment au- 
tomatically compensates for wear and 
ceases to function when the objective 
contacts the cover glass. 


BODY TUBE 


The body tube has a length of 160mm., 
a diameter of 37mm., and accommo- 
dates standard diameter eyepieces. It 
has a standard society thread and ac- 
commodates all standard nosepieces, 
objectives and similar accessories. 


Top Left: Revolving Dise Diaphragm. 
Top Right: Adapter holds single objective. 
Below: Elementary Laboratory Microscope No. 66B. 
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DUAL-CONE NOSEPIECE 


The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepicce 
has an opening for each objective un- 
less otherwise specified, 


STAGE 


The solid, durable Bakelite stage, 
110mm. x 115mm. is resistant to most 
common reagents and will not warp 
or fade. It is provided with durable, 
chromium plated spring steel stage 
clips. 


REVOLVING DISC DIAPHRAGM 


The easily operated solid plate dia- 
phragm has five different apercures 
with a click stop to index cach open- 
ing. ACONDENSER IS NOT AVAIL- 
ABLE FOR THIS INSTRUMENT. 


MIRROR 


The standard diameter concave mirror 
is mounted in a fork attached to the 
mirror bar, The fork and the mirror 
bar are adjustable. 


FINISH 


The finish is black baked enamel and 
chromium plating. 


CABINET 


A leatherette covered hardwood cabi- 
net with a lock and key and plastic 
boxes for objectives is provided for 
each microscope. The instrument can 
also be supplied without cabinet if 
desired. 


The Spencer No. 63 Microscope is a 
large, sturdy instrument which can 
adapted for instruction in more advanced 
laboratory work. 

The eyepicces and objectives are the 
same as those offered on more expensive 
instruments, and all of the mechanical 
parts are of high grade workmanship. 

The Abbe type N.A. 0.66 condenser 
available with the No. 63 is of particular 
value. This condenser has been developed 
for use on the microscope when an oil 
immersion objective is not used. It makes 
it possible to take advantage of the full 
numerical aperture of the 4mm. objective 
and at the same time get full, even illu- 
mination of the low power objectives with 
no adjustment except the iris diaphragm. 


STAND 
The stand has a forged brass arm with 
a standard taper axle inclination joint 
and a heavy cast base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 
MENT 


This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. A mechanical stop which 
is provided prevents breaking of the 
cover glass when focusing with 16mm. 
objectives. 


MICROMETER SCREW TYPE FINE AD- 
JUSTMENT 
The fine adjustment automatically 
compensates for wear and ceases to 
function when the objective contacts 
the cover glass. It is graduated in 2.5 
micron intervals, 


BODY TUBE 
The large body tube is 160mm. in 
Jengch, 45mm, in diameter and ac- 
commodates standard diameter eye- 
pieces. It has a standard society screw 
thread to accept all standard nose- 
pieces, objectives and otheraccessories. 


Top Lefr: Iris Diaphragm. 
Top Right: Abbe type condenser N.A. 0.66 with iris dia 
phragm. 

Below: Routine Laboratory Microscope No. 63H. 


Spencer Routine Laboratory Microscope No. 63 


7 


DUAL-CONE NOSEPIECE 
The exceptionally large bearing sur- 
face provided by the opposing conical 

rings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 
has an opening for each objective pro- 
vided unless otherwise specified. 


STAGE 
The solid, durable Bakelite stage, 
125mm. square, is resistant to all 
common reagents and will not warp 
or fade. It is provided with spring 
steel stage clips that are not easily 
damaged. 


DIAPHRAGM 
An iris diaphragm, with corrosion re- 
sistant bronze leaves directly beneath 
the stage opening, provides the il- 
lumination control when a condenser 
is not supplied. This diaphragm can 
be replaced by an adapter which will 
hold a substage condenser. 


CONDENSER 

When work with oil immersion ob- 
jectives is not contemplated, the 
N.A. 0.66 condenser with iris dia- 
phragm in a spiral focus sleeve is sup- 
plied with optical outfits, including a 
condenser. When an oil immersion ob- 
jective is provided, the N.A. 1.25 
condenser is supplied. 


MIRROR 
The standard diameter mirror, which 
is concave on one side and plane on 
the other, has a center stop that pro- 
vides unlimited movement. 


FINISH 


The finish is black baked enamel and 
chromium plating. 


CABINET 
A leatherette covered hardwood cabi- 
net, with a lock and key and plastic 
boxes for objectives, is provided for 
each microscope. The instrument can 
also be supplied without cabinet if 
desired, 
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Elementary Laboratory Microscopes 


roup ““A’": Microscopes for elementary Group “C”’: 
instruction and simplest rou- 
tine work. 
roup “B’: More flexible Microscopes 
for elementary work which 
can be equipped with con- 
denser at a later time for 
more advanced work. 


Microscopes for more ad- 
vanced instruction, includ- 
ing special equipment for 
Embryology, Histology, 
Comparative Anatomy, and 
Entomology. 


opTics 
Car. | Nose- [77 _—__| Range of 
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63D | Double | 164mm. | 6X-10X | 60-440X 
63DA| Triple | 25-16-4mm. | 6X-10X | 30-440X 


No, | piece | Achromatic | Eycpicces if Subs i | ' 

fo, | piece | Achromatic | Eyepieces | Magoit ubstage Equipment Stage 

66B | Double} 164mm, | 10X | 100-440X | Revolving Dise Diaphragm Plain 
110x115mm. 

66D | Double| 164mm. | 6X-10X | 60-440x 

66DA| Triple | 25-16-4mm. | 6X-10X | 30-440X 

63B | Double | 164mm. 0x | 100-440X. Tris Diaphragm Plain 
125x125mm. 


G | 63E | Double} 164mm. | 10X | 100-440X | Abbe-type condenser, N.A. Plain 
R 0.66%, with graduated iris dia- | 125x125mm. 
© | 63 | Double} 164mm. | 6X-10X | 60-440X | phragm in spiral focus sleeve 
U 
P |63FA| Triple | 25-16-4mm. | 6X-10X | 30-440X 
“c" | 63H | Triple | 16-4mm. | 6X-10X | 60-950X | Same as above, but with N.A. 
1.8mm. (oil 1.25 condenser 
immersion) 
63MH] Triple |_16-4mm. | 6X-10X | 60-950X | Same as above bue with N.A. | Mechanical 
1.8mm. (oil 1.25 condenser 
immersion) 


‘If oil immersion objective is to be added later, N.A. 1.25 condenser should be specified at no change in price. 
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Biological, Medical and 
Advanced Laboratory Microscopes 


Medical and Advanced Laboratory Mi- 
croscopes have been developed to provide 
the adaptability, range of magnifications, 
and convenience needed in medical, public 
health, industrial and university labora- 
tories. These are the Spencer microscopes 
thatareusually selected by medical students 
for their college training and subsequent 
practice. With individualized optical equip- 
ments they meet the requirements of all 
medical colleges. 

Years of experience have determined the 
optical combinations which afford the 
best possible range of magnification and 
resolution for different types of observa- 
tion and study. 

For the medical laboratory the usually 
selected combination consists of three ob- 
jectives: 

16mm. (“‘low dry") 10X 
4mm. (“high dry) 44X and 
1.8mm. oil immersion 95X 
A condenser of the same numerical aper- 
cure (N. A.) as the oil immersion objective 
(N. A. 1.25) is needed. Two eyepieces, 6X 
and 10X complete the requirements. 

The 16mm. objective is divisible; when 
the front element is removed the objective 
becomes a 32mm. system with a larger 
field of view and an initial magnification 
of 4X. 

The 4mm, objective has a N. A. of 0.66 
which provides long working distance for 
blood counting or tissue examination. 

The 1.8mm. oil immersion objective is 
used for bacteriology, cytology and other 
work requiring high’ power. 

Magnifications achieved by the various 
combinations of eyepiece and objective 
range from 24X to 950X. 


In addition to the three objectives, 
(‘H") equipment just described, two and 
three objective combinations without the 
oil immersion lens are liseed. There are 
many applications where the higher powers 
are not fecessary. 

‘A low power “finder” or “‘scanning’’ 
lens may be added to the ‘“H" equipment 
and is recommended where frequent ex- 
amination of gross specimens is necessary. 
Such a combination is required by some 
medical schools. A quadruple nosepiece 
would then be used. See the chart of op- 
tical combinations in the first section. 
Two basic groups of instruments are offered: 

FeINoM arin onecu acne ceva 
croscopes which provide all the es- 
sential features for advanced work. 
The binocular body cannot be added 
to these instruments. 
The No. 13 microscopes are designed 
to hold the binocular bodies, either 
vertical or inclined, and the large dia- 
meter monocular bodies. In addition, 
a simple, positive screw clamps the 
bodies in place, and an adjustable 
spring tension is provided to com- 
Scie sea the atl ears on crite 
tween the monocular and binocular 
bodies and to assure positive action of 
the fine adjustment when the inseru- 
ment is used in the horizontal posi- 
tion. 

Various Spencer Microscope Accessories 
may be added to provide different magni- 
fications or to adapt to darkfield or oblique 
illumination. Reticules and micrometer 
scales are available for counting or mea- 
suring. Teaching accessories such as Dem- 
onstration Eyepiece and Camera Lucida 
may be used. 


Spencer Laboratory Microscope No. 33 


The Spencet No. 33 Microscope is com- 
pletely equipped and suitable for most 
observations with transmitted light. Wich 
various accessories, it meets the require- 
ments of all medical schools, and is selected 


19 


by a high percentage of medical students. 
Ie is a standard instrument for advanced 
biological work. Following are some of 
the features of construction. 


) 


‘wu 
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STAND 
The stand has a forged brass arm with 
a special taper axle inclination joint, 
and a heavy cast base which insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 

MENT 
This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. A mechanical stop pre- 
vents tacking down into the cover 
glass when focusing with 16mm. ob- 
Jectives. 


MICROMETER SCREW TYPE FINE 
ADJUSTMENT 
The fine adjustment, graduared in 2.5 
micton intervals, automatically com- 
pensares for wear and ceases to func- 
tion if the objective contacts the cover 
glass, 


BODY TUBE 

The body tube has length of 160mm., 
a diameter of 45mm. and accom- 
modates standard diameter eyepicces. 
Tchasa standard “Society” screw thread 
which is common to all objectives 
and nosepieces of standard  micro- 
scopes. 


DUAL-CONE REVOLVING NOSEPIECE 
The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 
may have three or four openings, de- 
pending upon the number of objec- 
tives specified. 


STAGE 
The solid, durable Bakelite stage, 
125mm. square, with 2 distance of 
105mm. from arm to optical axis, is 
resistant to all common reagents and 
will not warp or fade. It is provided 
with chromium plated spring steel 
clips 


Top Lefts Graduated, adjustable draw tube is available, 


Top Right: Attachable mechanical stage, with or without 
graduations may be saunted on a plain stage microscope. 


Below: Medical or Advanced Laboratory Micrescope No. 
33MH. 
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BUILT-ON MECHANICAL STAGE 
When “M" is listed in the caralog 
number, this stage is included as 
standard equipment. It provides the 
range of movement necessary for com= 
plete examination of objects on slides 
as large as 3 X 2 inches. It can be 
racked off when a plain stage is de- 
sired. 


RACK AND PINION FORK-TYPE SUB- 

STAGE 
‘The fork-type mount of this substage 
provides an casy interchange of sub- 
stage parts and assures accurate align- 
ment of substage equipment with the 
rest of the optical system. Focusing of 
the condenser is accomplished with 
case and precision. 


CONDENSER 

The Abbe type divisible substage con- 
denser has a filter holder and an iris 
diaphragm with heavy bronze leaves. 
‘The condenser can be removed quickly 
from the fork-cype mount for cleaning 
or replacement by the dark field con= 
denser, 


MIRROR 
The standard diameter mirror mounted 
in a fork for tilting to any desired 
angle, is concave on one side and 

Jane on the other. It may be removed 
Ie GIS Ge mE mMocasa EN 


EYEPIECES 
For ease in observation, especially 
for those who wear glasses, the cye~ 
pieces are truncated cone shape. Scales 
and reticles are available for measur 
ing and counting 


OBJECTIVES 
‘The achromatic objectives are correct- 
ed for 160mm. tube length and 0.18 
cover glass thickness. 


FINISH 
The finish is baked black enamel and 
chromium plating. 


CABINET 
The microscope is furnished in a 
leatherette covered hardwood cabi- 
net which has provision for additional 
objectives and eyepieces. It is also 
available in a black leatherette cover- 
ed carrying case equipped with slide 
box and fittings for additional objec 
tives, hacmacytometer and accessorics. 
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Convertible and Binocular Microscopes No. 13 


The Spencer No. 13 Microscope stands 
contain all of the desirable features of No. 
33 and in addition have provision for the 
interchange of body tubes. 

The use of binocular microscopes is 
preferred in research. Their use is rapidly 
increasing in the routine work that re- 
quires prolonged periods of observation. 
No. 13 can be purchased with: 

1. The large monocular body with 
either fixed or graduated draw tube. 
2. Vertical Binocular Body 
3. Inclined Binocular Body 
These bodies are interchangeable. 

The growing preference for Spencer 
Binocular Microscopes can be attributed 
largely to the unusual ease and comfort 
afforded by the convergence of the eye- 
picces. The prism system of Spencer bino- 
cular bodies directs che pencils of rays to the 
eyepieces at an 8° angle—a natural Conver- 

ence. If the user refers to a text, or reaches 
or a slide, he will find it unnecessary to 
re-accommodate to study the field in his 
mictoscope. The angle of convergence of 
his eyes is about the same. There are very 
few requests for bodies with parallel eye- 
piece tubes but they can be supplied if de- 
sired. 

Two types of binocular bodies are avail- 
able, the vertical and inclined. The latter 
has the eyepiece tubes tilted 30° from the 
vertical so that an easy, natural posture 
can be maintained when using the instru- 
mene, 

On both types of bodies, interpupillary 
adjustment can be made by means of a 
knurled ring at the base of the right eye- 
piece tube. Graduations permit casy re 
setting for the individual user. On the left 
tube is a graduated, knurled collar for ad- 
justing the length of the eyepiece tube to 
compensate for difference in vision be- 
tween the eyes. 


Top Left: Binocular or monocular bodies are easily inter 
changed on a No, 13 Microscope. 


Top Rights Fine adjustnunt of No. 13 Microscope is 
graduated in units of 25 microns. 


Below: Convertible Microscope No. 3MAH. 
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STAND 
The stand has a forged brass arm with 
a special taper axle inclination joint, 
and a heavy cast base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 

MENT 
This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. A mechanical stop pre- 
vents racking down into the cover 
glass when focusing with 16mm. ob- 
jectives 


MICROMETER SCREW TYPE FINE AD- 
JUSTMENT 
The fine adjustment, graduated in 2.5 
micron intervals, automatically com- 
pensates for wear and ceases to func- 
tion when the objective contacts the 
cover glass. 


DUAL-CONE REVOLVING NOSE- 

PIECE 
The exceprionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and automatically 
compensates for wear. The nosepiece 
may have three or four openings, de- 
pending upon the number of objectives 
specified. 


STAGE 

The solid, durable Bakelite stage, 
125mm. square, with a distance of 
105mm, from arm to optical axis, is 
resistant to all common reagents and 
will not warp or fade. Ic is provided 
with chromium plated spring steel 
clips. 


BUILT-ON MECHANICAL STAGE, 
When “‘M’’ is listed in the catalog 
number, this stage is included as 
standard equipmenc. It provides the 
range of movement necessary for com- 
plete examination of objects on slides 
up to 3 X 2 inches in size. It can be 
racked off when a plain stage is desired. 
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EYEPIECES 


RACK AND PINION FORK-TYPE SUB- 

STAGE 
The fork-type mount of this substage 
provides for easy interchange of sub- 
stage parts and assures accurate align- 
ment of substage equipment with the 
rest of the optical system. Focusing 
of the condenser is accomplished with 
ease and precision. 


CONDENSER 
The Abbe type divisible substage con- 
denser has a filter holder and itis dia~ 
phragm with heavy bronze leaves 

¢ Condenser can be removed quickly 
from the fork-type mount for cleaning 
or replacement with the dark field 
condenser. 


MIRROR 
The standard diameter mirror mounted 
in a fork for tilting to any desired 
angle, is concave on one side and 
plane/on the other. Iemay be removed 
lor cleaning ot use of substage lamp. 


For ease in observation, especially for 
those who wear glasses, the eyepieces 
are truncated cone shaped. Scales and 
reticles are available for measuring 
and counting. 


OBJECTIVES 


The achromatic objectives are correct- 
ed for 160mm. tube length and 0.18 
cover glass thickness. 


FINISH 


The finish is baked black enamel and 
chromium plating. 


CABINET 


The microscope is furnished in a 
leatherette covered hardwood cabinet 
that has provision for additional ob- 
jectives and eyepieces. It is also avail- 
able in a black leatherette covered 
carrying case equipped with slide 
box and fittings for additional objec- 
tives, haemacytometer and accessories. 


Top Lefts Eyeptece scale and interpupillary disrance scale 
aid in adjusting a binacular microscope Jor mest com 
fortuble vision. 


Top Right: Vertical Vinocular body is available as shown 
on Binocular Microscope No. BMH. 


Below: Binocalar Microscope No. BMLH. 
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Advanced Laboratory and Medical Microscopes 


GROUP A: Microscopes equipped for ad- 
vanced instruction in Biologi- 
cal Sciences, 


GROUP B; Standard medical laborarory 
monocular microscopes. These 
instramenes cannot be con- 
verted to binocular type. 


GROUP C: Medical laboratory micro- 


scopes which will accepe che 
large monocular or the bi- 
nocular bodies. 


OPTICS 
Catal Nose- 
No.” | piece | Achromacic | Eye | “cation Stage Body | Substage 
G Obj. pieces 
K x es 
O° 33E Double 16-4mm. 10X 100-440X_ Plain “S"" Mono- | Fork- rype rack 
U Huy. 125x125mm, | cular | and pinton 
P = |. | wich Abbe 
33F Double 16-4mm. 6X-10X | 60-440X Plain ““S"” Mono- | Type Con- 
Huy. 125x125mm. cular | denser N.A. 
0.66 in mount 
33FA | Triple | 25-16-4mm. | 6X-10X | 30-440X Plain “S” | Mono- | wich iris 
je | Huy. 125x125mm, | cular_| diaphragm. 
33H 16-41. 6X-10X | 60-950X Plain “$"" Mono- Fork-type te 
2 1.8mm, oil inm. | Huy. 125s125mm, | cular | and pinion 
Gf — ~ = with Abbe 
R 33HB Quad- 3.5X-16-4mm. 6X-10X | 21-950X Plain NLA. 1.25 
° rople | 1.8mm, oil imm. | Huy. 125x12Smm_ cular | Gondenser in 
u}+—| — mounc with 
P| samt | Triple 164mm. | 6X-10X | €0-950X Buile-or Mono- | itis dia 
a 1.8mm. oil imm. | Huy. Mechanical “M"'| cular | phragm, 
33MHB | Quad- 3.5X-16-4mm. 6X-10X | 21-950X Built-on Mono- 
tuple | 1.8:m. oil imm. | Huy. Mechanical "M’’| cular 
13AH | Triple | 16-4mm. 6X-10X | 60-950X Plain “S$” | Mono- | Fork-ty; 
(1.8mm, oil imm. | Buy. uisxi2smm, | cular’ | cack and 
pinion 
15MAH | Triple 164mm, | 6X-10X | €0-950X. Buile-on | Mono- | wich Abbe 
1.8mm. oi] imm. | Huy. Mechanical “M"| cular | N.A. 1.25 
Condenser in 
13H Triple 16-4mm. 6X-10X | 60-950X Plain ““S** Ver- | mount with 
G 1.8mm, oi] imm. | Huy. 125x125mm, | cical | iris dia- 
R — —| —| — ——| Bino- | phragm. 
O | 13MH | Triple | 16-4mm. 6X-10X | 60-950X Built-on cular 
U 1.8mm. oi! imm. Huy. Mechanical ‘*M" 
P 
13LH Triple 16-4mm. 6X-10X | 60-950X Plain “S” Tn- 
“ce 1.8mm, of! imm. Huy. 125x125mm, clined 
13MLH | Triple 16-4mm, 6X-10X | 60-950X 
1.8mm. oil 
H3MLHW} ‘Triple 16-4mm. 100-950X_ 
1.8mm. oi] imm_ Mechanical “M” 


NOTE: The M stage may be added co any microscope listed with plain stage $ at additional cost. 


The type of eyepiece should be stated—ie. “Huy.” or “W.F."" 
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Special Purpose Microscopes 


For some types of work a standard 
Spencer microscope with special optical or 
mechanical equipment is recommended. In 
this section only the special features are 
described, The stand, focusing adjustments, 
nosepiece, stage, optical quality, finish, and 
cabinet are identical with those of the ad- 
vanced laboratory microscopes previously 
described. 


These microscopes are used extensively 
for specialized medical techniques, analysis 
of yeast, mold, extraneous matter, and 
adulterants of one kind or another in the 
industrial laboratory. They are used for 
counting and measuring microscopic organ- 
isms and characteristics. Standard micro- 
scopes can sometimes be utilized for these 
techniques, but it is possible to increase 
ficiency and to conserve valuable time by 
using special instruments. Some of the more 


popular special purpose and calibrated mi- 
croscopes are listed and described on the 
following pages. In cach case the advan 
tages of the special microscope are outlined. 
Some include specific references to approved 
methods 


PRINCIPAL 
INSTRUMENT | ABREICATION. 
Dark Field Microscope | Searching for che 
| living Treponema 
Palliduin, 
Pathologist’s Microscope ‘Tissue examination. 
Mold Count Microscope Control of mold in 


canning. 
Bacteria counts in 
mill 
Plankton counti 
Yease i 5 
| Identification of fi- 
| bers; measuring 
dernier. 


Bacteria Count Microscope 


Water & Sewage Microscope 
Brewmaster’s Microscope 
Textile Microscope 


Special microscopes are offered for rou- 
tine dark field observations. They have becn 
found useful in. public health work for the 
eradication and control of syphilis, Some 
micro-organisms are so similar in refractive 
index and color to the mediurh in which 
they live that they cannot be seen in the 
ordinary brighe field, but when che illumi- 
nation strikes them from the sides, and the 
background is dark, they become self 
luminous and are identified easily. Th 
spirochaete of syphilis is seen with di 
culty, except by means of a good dark field 
illumination. 


These microscopes are designed to pro- 
duce excellent dark field illumination with- 
out requiring technical skill, since the il- 
luminane, che dark field condenser, and the 
objective are permanently aligned and the 
only manipulation necessary is focusing the 
objective. 


‘As shown on the drawing, the dark field 
condenser forms a hollow cone of light of 
such angle as to miss the objective. The 
specimen, on a slide 1.15 to 1.25mm. in 
thickness, comes exactly at the apex of the 
cone and is illuminaced brilliancly from all 
sides. Light from the luminous specimen 
enters the objective and may be seen 


The substage is hinged at the back end 
and is held securely at the front by means 
of a screw with a knurled head. Thus the 
substage is held in positive alignment with 
the objective as it is centered at the factory 
‘The hinged construction facilitates cleaning 
the condenser after ic has been used in oil 
immersion contact with the slide, 


The Spencer dark field illuminator (bi- 
spheric type) has been found to give excel- 
lent results. The light source is built into 
the same tube thar holds the dark field con- 
denser and is positively cenzered. The bulb 
is a 6.5 volt, 1.7 ampere, with a built-in 
condenser. 


The achromatic objective is a 1.8mm., 
N.A. 1.25, having a built-in iris diaphragm. 
The iris diaphragm provides a means of 
obtaining the best possible balance between 
the limired aperture which can be used for 
dark field work and the maximum resolu- 


Left: Spencer Dark Field Microscope No. 32M. 
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The Dark Field Microscope 


Pash of light through the bispheric rxpe dark feld condenser 


tion. It is mounted on the body tube by 
means of a single nosepicce adapter. 


For those, working continuously with a 
dark field microscope, the comfort and free- 
dom from eyestrain experienced with the 
binocular instruments is appreciated. Mi- 
croscopes having either vertical or inclined 
binocular bodies are listed. 


The following tabulation gives compara- 
tive specifications of the Special Dark Field 
Microscopes which are available. 


Upper right and Ie 


sbermejertt; lower right: Spirulina jamarié, 


Spirocharta pallida: Iower life: Spiro 


Hinged substage of the Dark Field Mizroscope 


DARK FIELD MICROSCOPE 


PTICS Range 5 Suggested 
Catalog ©, of tye a ees ma 
No. Achromatic By Magnifi- Bod; rage (not included pcs: 
Objective pieces cation ah in price) 
32 1.8mm. oil | 10X. 950X | Monocular | Plain Mechanical 
immersion | Huyghenian Fixed Square Scage 
with buile- No. 484 
in iris or 
diaphragm No. 485 
RM | 1.8mm. oil | 10X 950X | Monocular | Built-on 
immersion | Huyghenian Fixed | Mechanical 
with built- 
in iris 
diaphragm, 
2 1.8mm. oil | Paired 950K. Vertical Plain Mechanical 
i 10X Binocular | Square Siage 
Huyghenian No. 484 
in iris or 
| diaphragm No. 485 
12M | 1.8mm. oil | Paired 950X Vertical | Built-on 
10X Binocular | Mechanical 
wich built | Hayghenian 
in iris 
diaphragm 
VL | 1.8mm, oil | Paired 950% Inclined Plain Mechanical 
immersion | 10X Binocular | Square Stage 
with buile- | Hayghenian No. 484 
in iris or 
diapheagm No. 485 
WLM | 1.8mm, oi | Paired 950X Inclined | Buile-on 
immersion | 10X Binocular} Mechanical |. 
wish buile- | Huyghenian 
in iris 
diaphragm 


Lifts Spencer Dark Field Micrescope No. LM. 
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The Pathologist’s 
Microscope 


A Spencer Pathologist’s Microscope com- 
bines several features of value in obraining 
a quick diagnosis—fearures that have been 
recommended by some of the foremost au- 
thorities in the field of pathology. 

In addition to the usual lémm., 4mm., 
and 1.8mm. objectives supplied on these 
microscopes, a low power objective is in- 
cluded. There are two different low power 
objectives offered. Both provide a wide 
field, long working distance, and parfocal 
relationship with the other objectives on 
the quadruple revolving nosepicce. Hither 
will be very helpful in revealing tissue pat- 
terns and in locating desized fields. 

Microscope No. Ll carries the 3.5X achro- 
matic objective for the preliminary examin- 
ation of large specimens, It has a numerical 
aperture of 0.09 and a working distance 
of 24mm. 

Ifa slightly higher magnification is de- 
sired, Microscope No. 10 provides a 5.1X 
achromatic objective with N.A. of 0.17 
and a working distance of 21mm. 

A large flat field is obtained by means of 
the Wide Field eyepieces. The correction 
obtained by additional lenses in these eye- 
pieces permits the usc of a larger diaphragm 


and gives a larger field. 


PATHOLOGIST’S 


A 2imm., objective is included on No. 10. 


The Spencer inclined binocular body is 
designed especially for comfortable posture 
and vision. 

Physiologically it is easy to look into the 
converging cyepicces and blend the two 
images in a Spencer microscope. The in- 
clined binocular body is also available with 
parallel eyepiece tubes and may be specitied 
if desired, 

Ease of manipulating a specimen is essen- 
tial in diagnosis of abnormal tissues. The 
built-on mechanical stage provides the nec- 
essary facility. 

‘Aa eyepiece micrometer with a focusable 
eye lens, and stage micrometer, ate recom- 
mended for making measurements. 


MICROSCOPE 


OPTICS Range ty k 
Catalog | Nose: CSS ote Bye || ede 
No. piece | Achromatic] Bye- | Magnifi- a i 
Objective | pieces cation Body Se | psubstag: 
11 | Quadruple | 30.2, 16,4, | Paired | 35Xco | Vertical | With 
Revolving | 1.8mm. oil | 10X,20X | 1900X | Binocular | N.A. 1.25 
immersion | Wide Field condenser 
wich iris 
LL | Quadruple | 50.2,16, 4, | Paired | 35K to | Inclined | | Wich 
Revolving | 1.8mm. oil | 10X, 20X. 1900X Binocular NLA, 1.25 
immersion | Wide Field condenser 
| with iris 
10 Quadruple | 25, 16,4, | _ Paired 1X to. | Vertical With 
Revolving | 1.8mm; oil | 10X,20X | 1900X | Binocular | N.A. 1.25 | 
immersion | Wide Field condenser | 
with iris | 
10L | Quadraple | 25, 16,4, | Baired 51Xto | Inclined | With 
Revolving | 1.8mm. oi 10X, 20X g00X Binocular | N.A, 1.25 
immersion | Wide Field condenser 
with iris | 


Left: Spencer Patholagist’s Microscope No. 111, 
og i 


33 


9 


Mold Count Microscope 


To maintain a high standard of quality 
in butter, tomatoes, and a number of other 
products, it is necessary to make routine 
mold counts. Below are some of the fea- 
tures of Spencer microscopes especially 
equipped for this work. 

1. Precalibrated to a field diameter of 

1.382mm, 

2, Condenser to distribute light even- 

ly. 

3. Mechanical stage for systematic 

examination of specimen. 


4. No. 417 Howard Mold Count 
Chamber is included with each 
microscope. 

5. Green filter is available for use be- 
low condenser to increase contrast 


and visual acuity, which chus per- 
mitemoreteadings withoutfatigue. 
It the selection of a microscope is for 
mold count work only, a single 16mm. 
objective is required. Scme laboratories 
Lh Riot care a ueineacattiaa unjostnreiel 
tion to the mold count technique. Micro- 
scopes with an extra 6X eyepiece, a high 
dry and an oil immersion objective are pro- 
vided for higher powered work or for a 
more extensive study of microscopic or- 
ganisms. The addition of optical equip- 
ment to these microscopes in no way im- 
pairs their use for mold count work. They 
are more adaptable models with increased 
usefulness. 


Order Cat. No. 385 Substage Lamp for 
use with monocular microscopes, or No. 
370 for use with binocular instruments. 


Mold Count Microscope No. 61. 


Lift: Spencer Mold Count Microscope No. 60. 


Mold Count Microscope Neo. 62. 


OPTICS Tope 
Caralog Nose- 25 
Noe Picce | Achromatic| — Eye- Mageifi- Body eueiee ee 
Objective | pieces cation 
60 Single 16mm 1X with | 100X | Monocular | Spiral focus 
Adapter |HowardDisc, Graduated | N.A. 0.66 
| Ficld Draw Tube | condenser 
1.382mm. with iris 
6 Double |16and8mm.| 1OX with | 100K | Monocular | Spical focus 
lHowardDisc] 200X | Graduated | N.A. 0.65 
Field Draw Tube | condenser 
| 1.382mm. with itis 
62 ‘Triple 16, 4, 6X 60X to | Monocular | Rack and 
| Revolving |1.smm-oil | 10x-with | 950% | Graduated | Pinion 
immersion |HowardDisc, Draw Tube | N.A. 1.25 
Field condenser 
1.382mm. with iris 
14 | Single 16mm. Paired 100X | Verticular | Rack and 
Adapter 10X with Binocular | Pinion 
HowardDisc, Calibrated | NLA. 0.66 
Field condenser 
1.382mm. with icis 
4b Triple 16, 4, Paired OX to | Inclined | Rack and 
Revolving | 1.8mm. oil |6X,10X with} 950X | Binocular | Pinion 
immersion |HowardDisc, Calibrated | N.A. 1.25 
Field | condenses 
1.382mm. with iris 


No. 417—Howard Mold Count Chamber, when ordered separately 


No. 307—Green Filter for use below substage condenser, if desired 


Lift: Spencer Binocular Mold Count Micrescape No. 141. 
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Bacteria Count 
Microscope 
(Breed and Brew Method) 


Precalibrared microscopes are _advan- 
tageous in making bacteria counts in milk 
because permanent field sizes are assured. 
Both binocular and monocular instru- 
ments can be calibrated at the factory to 
provide field diameters of 0.206mm. for 
the 300,000 factor or 0.146mm. for the 
600,000 factor, Many bacteriologists find 
it helpful to have the field divided into 
quadrants to facilitate counting; therefore 
a S| 1 cross line reticle disc is provided 
and is included with all standard equip- 
tment as listed. A condenser, N.A. 1.25, 
with itis diaphragm is included on all 
microscopes. Within the limits of the 
fields, as specified above, this microscope 
can be used for other work. 

Monocular microscopes are suitable for 
this type of work, but binocular instru- 
ments are preferred whete a great number 
of tests are involved. In order to calibrate 
binocular microscopes for counting bac- 
teria in milk, the interpupilary distance 
of the user must be given. 


Binecular Bacteria Count Microseape No. 13 LH 


Five instuments are listed: two with the 
oil immersion objective only; three with 
the complete ““H” optics. In laboratories 
where other microscopic examinations are 
to he made involving lower powers, it is 
advisable to purchase one of the more 
complete units, 

All miccoscopes are listed with plain 
square stages. If the large Breed and Brew 
slide is to be used, a No. 490 Mechanical 
Stage may be ordered, while for standard 
sized slides, the buils-on Mechanical Stage 
M may be specified, both at an additional 
cost 

Reference 


Standard Methods for the Examination of Dairy 
Products. Am, Public Health Assoc., N.Y.C., 7th Ed., 
1939, 190pp. 


BACTERIA COUNT MICROSCOPE 


OPTICS 
Catalog Nose- Range of | Type of 
No. picce | Achromatic Calibra- | Magnifi- Body Price 
Objectives | tion cation 
2BY Single | 1.8mm. oil 300,000 570X | Monocular 
immersion factor with 
Eyepiece 
Tuhe 
332 Single 10X wich | 600,000 950X | Monocular 
immersion | No. 427 factor it 
Cross Hair 
Disc 
33HYZ 6mm., | 6X and 10X | 300,000 and | | 60X to | Monocular 
4mm., | each with | 600,000 950X | with Fixed 
1.8mm, oil | No. 427 factors Eyepiece 
mersion | Cross Hair Tube 
BHYZ ‘Triple Jemm., | Paired 6X |300,000 and} 60X to | Vertical 
4mm., | and 10X, | 600,000 950X | Binocular 
1.8mm, oil | onc of cach | factors 
immersion with. 
Cross Hair 
13LHYZ 16mm., | Paired 6X | 300,000 and| GOXto | Inclined 
4mm,, | and 10X, | 600,000 950X Binocular 
1.8mm. oil | one of each | factors 
immersion | with 
| Cross Hair 
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Left: Spencer Bacteria Con Microscope No. 332. 


Spencer Water and Sewage Microscope No. 3MER. 


References 


Standard Method for the Examination of 


‘aver 


and Sewage. American Public Health Association, 


.Y.C,, 6th Editio 


, 1925, 119 pp. 


WATER AND 


Water and Sewage 


Microscope 


For use in the Water Filtration Plant, a 
standard microscope with magnifications 
ranging from 60X to 440X will usually 
prove satisfactory. If the laboratory has 
occasion to make bacteriological counts, 
however, an instrument with an oil im- 
mersion lens is necessary. 

For plankton count work the Whipple 
Eyepiece Micrometer Disc No. 416 is sup- 
plied in one 10X eyepiece only. For check- 
ing calibration of the eyepiece scale, a 
No. 400 Stage Micrometer is a desirable 
accessory. 

A condeaser of N.A. 0.66 provides excel- 
lent illumination for the lower powers. 
When the 1.8mm. oil immersion lens is 
ordered, the N.A. 1.25 condenser is neces- 
sary. 

The same instrument is recommended for 
the Sewage Treatment Plant laboratory. 

For manipulation of slides and for count- 
ing, the built-on mechanical stage is a 
gicat convenience. Tt can be removed for 
the examination of Petri dish cultures. 


SEWAGE MICROSCOPE 


Ics Range | Fork Type 
Catalog |) Nose YEO SS eens Type | Rackand | price 

No piece | Achroma Eye- Magaifi- aie Pinion 
Objective pieces cation y Substage 

33MFR | Double 16mm: 6X 60X Monocular Wich 
Revolving | 4mm. | 10X_ wich 0 Graduated | N.A.0.66 
Whipple 440X | Draw Tube | condenser 

Dise and iris 

33MHR | Triple 16, 4, 6X 60X | Monocular | Wich 
Revolving | 1.8mm. oil | 10X with to Gradvaced | N.A. 1.25 
immersion | Whipple 950X | Draw Tube | condenser 

Disc and iris 

13MHR ian 16, 4, Same but 60X Vertical With 
Revolving | 1.8mm.‘oil | paired © Binocular | N.A. 1.25 
immersion 950K condenser 

and iris 

1GMLHR | Triple 16,4, | Same bat 60X Inclined | Wich 
Revolving | 1.8mm. oil | paired © Binocular | N.A. 1.25 
immersion 950% condenser 

and iris 


Brewmaster’s Microscope 


Almost every Brewmaster has accepted 
the microscope as a requisite in the iofee 
atory, Routine microscopic examination is 
the only means of assuring continuous and 
uniform quality production 

A high, dry objective, such as the 3mm., 
N.A. 0.85 has been selected by a number of 
men in this field because it provides excel- 
Jene resolution and a magnification of 
600X when used with a 10X eyepiece. The 
working distance of this objective is rela- 
tively shore, and thin cover glasses must 
be employed. Consequently this objective 
can not be used with a haemacytometer 
counting chamber. 

Ifa haemacytometer is used for counting 
yeast, the 4mm. N.A. 0.66, which (wich 
10X eyepiece) provides magnification of 
440X, is preferred. Boch are listed in che 
chart below. 


An oil immersion lens is often desirable, 


for the examination of bacteria. The more 
complete equipment is available in monoc- 
ular and binocular microscopes. 

The built-on mechanical stage, a feature 
of these microscopes, is a convenience in 
any laboratory work, Jt can be removed to 
facilitate the inspection of the contents of 
Petri dishes or other large specimens. 


Spencer Brewenvaster's Microscope No. 33M. 


References 


Hind, H, L.—Brewing: Science and Practice, 1938- 


40, New York, 2 
Pozen, M, A.—The Use of the 


vols. 


roscope in the 


Brewery, Mod. Brew. Age, 1941, 25:77-82; 26:50-60 


BREWMASTERS MICROSCOPE 
z OPTICS | Range ao Suggested 
Catalog | Nose- of Wy, Accessories i 
No. piece Achromatic Eye- Magaifi- ae not included Bee 
Objective pieces cation ey in price) 
33M0 | Double | 16mm lox 100X xed None 
Revolving | 3mm. 600X | Monocular 
33ME Double 16mm. 10X 100X Fixed % oi z 
Revolving 4mm. 440X Monocular 
33MP Triple 16, 3, ox ox Fixed None fi 
Revolving | 1.6mm, oil | 10X co | Monocular 
immersion 
13MP ‘Triple Same bae | 60X Vertical None 
Revolving paired 10 Binocular 
immersion | 950X | 
1MLP | Triple 16,3, | Samebuc | 60X Inclined | None 
Revolving | 1.8mm-oil | — paired 10 Binocular 
immersion 950X 
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BMLT. 


Spencer Textile Microscope No. 


References 

Plitt, T. M.—Microscopic Methods Used in Iden- 
tifying Commercial Fibers, Circ, Nat'l. Bu. Stds., 
C-423, 1939, 26pp. 

Preston, J, M.—Modern Textile Microscopy, 1933. 
Loadon xi *315pp. 

Schwarvs, E. R.—Textiles and the Microscope, 
1934, New York xi *329pp. 
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Textile Microscope 


Higher standards of quality, demand for 
uniformity, and rigid government requir 
ments have increased the need for scientific 
instruments in the textile industry. The 
microscope is used for: 

1. Identification of fibers in blends. 

2. Determination of quantities of 
component fibers in blends. 
Determination of defects 
Determination of exteat of sapo- 
nification of acetate in blends 


AY 


5, Detection of impurities and foreign 
matter, 

6. Detection of adulteration (for in- 
stance; wool or mohair in camel's 
hair). 

7. Counting of filaments in continu- 
ous filament rayon yarns. 

8 Measuring dernier. 

9. Estimating percentage of new and 


used fibers, 


For this work the microscope recom- 
mended is equipped with 10X, 20X, and 
44X. objectives, 6X and 10X cycpieces, a 
micrometer disc in the eyepiece, a gradu- 
ated draw tube, a stage micrometer, and 
N.A. 0.66 substage condenser. 


‘The Spencer No. 385 Substage Lamp is 
satisfactory for monocular instruments, 
but the No. 370 Adjustable Laboratory 
Lamp should be ordered with the binocu- 
lar 


TEXTILE MICROSCOPE 


_ ' - 
ORT LGS Range Ty 
Catal of sie 
Nox | enronadte | Maeve Mageife er Substage | Micrometers Pelee 
Objective pieces cation ody 
33MT 16mm ox 60X | Monocular | Rack and No. 400 
min 10X 10 Graduated Pinion Stage 
4mm. 440X. Draw Tube Micrometer 
No. 405 
Eyepiece Dise 
13M 16mm. | Same bur 0X Vertical | Rack and No. 400 
8mm, paired to Binocular | Pinion Stage 
4mm. 440X . N.A. 0.66 Micrometer 
No. 405 
Eycpicce Dise | 
13MLT | 16mm. | Same but OX Inclined | Rack and No. 400 
8mm. paired to Binocular Pinion Stage 
4mm. 440X N.A. 0.66 | Micrometer 
condenser No. 405 
| with iris | Eyepiece Dise 
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Spencer Research Microscopes 


Spencer Research Microscopes have been 
developed to meet the exacting require- 
ments of the research microscopist, who 
must spend endless hours searching for 
minute objects. He necessarily examines 
specimens thoroughly, usually under the 
most critical conditions. 

They are the culmination of years of 
experience heginning in the eatly days 
of American Microscope Builders with 
Charles Spencer and Robert Tolles, and of 
cooperation with leading microscopists 
whose recommendations have affected the 
design of these instruments so that they 
conform to universal requitements. 

The optical performance of these in- 
struments is limited only by the wave- 
length of light. The mechanical adjust- 
ments have been refined to give the ulti- 
mate in convenience and comfort, and 
the enduring qualities of Spencer features 
have been tested by time. 


The wide range of optical parts, stages, 
and substage equipment makes the Spencer 
Research Microscopes superior. From the 
lens surfaces, polished to an accuracy of 
one millionth of an inch, to the flawless 
satin black and chromium finish, these 
research instruments exemplify Spencer 
quality. 
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Equipment of Research Microscopes 


Two Research Microscopes are listed 
with a number of complete optical equip- 
ments suitable for advanced visual work 
and photomicrography. Several stages and 
substage equipments ate available. Monoc- 
ular, vertical binocular, or inclined binoc- 
ular bodies may be specified. 

Interchangeability of parts permits a 
wide range Biicioioca#bicunene advanced 
worker appreciates. The different parts arc 
described and priced separately so that itis 
possible co calculate the price of a micro- 
scope when a substitution or addition of 
parts is desired. 


Stands 


The research stands are designed to 
achieve rigidity, stability, and graceful 
symmetry. The inclination joints permit 
smooth adjustment to any inclined angle, 
while the well proportioned bases insure 
stability in all positions, The arms ate 
carefully made to reduce bulk to a min- 
imum and yct preserve proper rigidity. 

The black finish is a handsome ‘‘velvet’’ 
enamel. The bright parts are finished in 
chromium. All instruments ate listed with 
a tiple or quadruple nosepiece, according 
to the number of objectives specified. 

All Spencer Research Microscopes arc 
carefully assembled and inspected before 
leaving the factory. They are sent out in 
polished or leatherette covered hardwood 
cabinets with compartments for accom- 
panying accessories. 


Simple Substage with N.A, 1.25 condenser. 


ee. 


Fine Adjustment 


A noteworthy and important feature on 
Spencer Research Miscroscopes is the low- 
positioned fine adjustment. The hand rests 
comfortably on the table while operating 
the fine adjustment buttons, mechanical 
stage, ot substage. 

‘The fine adjustment is the all-important 
mechanical clement in the microscope 
stand, In Spencer microscopes the impor- 
tant constituent in this'part is a microme- 
ter screw and nut, built and fitted with 
the precision and accuracy of a measuring 
instrument. The large bearing surface 
between thread and nut insures perma- 
nency as well as accuracy. 

‘A rigid connection in the arm leads from 
the micrometer screw at the base of the 
arm to the fine adjustment bearing ac the 
top. There is a small knurled button on the 
top of the arm for regulating the tension 
in the fine adjustment. The metals used 
in the fine adjustment bearings have been 
carefully selected to avoid friction, and 
oil grooves have been incorporated to 
provide constant lubrication. These parts, 
together with the heavy bearings and the 
bell-crank lever, make’ a fine adjustment 
providing accuracy, responsiveness, and 
durability. 

The fine adjustment buttons actuate the 
up-and-down movement of the binocular 
body or the single body tube, together with 
the nosepiece. This avoids the objection- 
able variation in tube length which occurs 
if only the nosepiece is moved. 


Complete Research Substage with achromatic condenser. 
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-Substages 


The Spencer fork-type substages are 
unique, assuring permanent and proper re- 
lationship between the optics and the me- 
chanical parts. Anyone accustomed to the 
old-style friction ring on a substage ap- 
pteciates the ease with which the con- 
denser unit may be removed and replaced, 
and the accuracy to which the unit ts held 
in the optical axis. Two spring plungers 
snap the noit firmly into place againsr the 
back surface of the fork-type support, 
preventing any slipping, All substages are 
actuated by diagonal rack and pinion for 
focusing the condenser. 


The simple substage sipplied on the 
No. 3 Mictoscope consists of the focusin, 
means and the fork just described, the for! 
becoming the support for the condenser 
mounting and iris diaphragm. The con- 
denser mount No, 324 is graduated to in- 
dicate the numerical aperture permitted by 
the iris diaphragm. A centering mount for 
the condenser may be substituted at an 
increase in cost. A centering mount can be 
provided for all condensers, but the-No. 
322 should certainly be specified when 
the achromatic condenser is selected or 
supplied. The Spencer combined oblique 
light and centering mount can also be 
supplied for all condensers, and may be 
obtained at an incteased cost to make a 
complete substage. The No. 333 auxiliary 
condenser is.a useful accessory to slide into 
the substage sloz when low power objec- 
tives are used. 


The complete research substage is sup- 
plicd on the No. 5 stand, The fork-type 
support in this substage is focused by the 
diagonal rack and pinion, and also by a 
fine adjustment (A) similar to that used 
for focusing the objectives. When high 
grade condensers, or objectives used as con- 
densers, are used for critical work, this fine 
adjustment feature is very important. The 
research substage is completely equipped 
and consists of the following parts: The 
condenser mount has the centering mech- 
anism (B), iris diaphragm (C), and ob- 
lique lighting feature (D). There are also 
Senge by means of which one may use 
an objective as a condenser; and an auxil- 
iary condenser, which may be slipped into 
position and used to illuminate the entire 
ficld of a low power objective. 
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Fork-type Rack and Pinion Sabstage Motoring as used on 
No. 5; fine adjustment bead CA) shown on left. 


Centering 


The centeting mechanism of the con- 
denser and itis is substantial. Heavy screws 
ate provided so thac the condenser is 
brought into alignment. 


Oblique Light 


Oblique light is obtained by a new de- 
vice quite different from the old method of 
decentering the iris. It is independent of 
the iris diaphragm and consists of three 
bronze leaves (B), which rotate on a com- 
mon axis at one end of each leaf; by turn 
ing a button (A), these leaves close the 
aperture from one side only, leaving an 
opening (C) for the decentered light to 
strike the condenser. For the same amount 
of obliquity, the volume of light is three 
times that admitted when the iris is de- 
centered. The obliquity can be obtained 
from the desired azimuth by revolving the 
ring, to which the leaves are attached, 
around the optical axis. For simplicity and 
effectiveness it is without an equal. 


Oblique Light Feature. 


Vertical Binoctelar Body. 


Microscope Bodies 


All Spencer Research Microscopes are 
priced with two bodies: 2 monocular, 
with an adjustable draw tube; and a 
binocular. On all Spencer Research Micro- 
scopes any of the bodies, whether binoc- 
ular or monocular, may be mused inter- 
changeably. 


Monocular Body 


The monocular body, as regularly sup- 
plied, is 50mm. in diameter and is provided 
at the upper end with a remoyable sleeve, 
into which is mounted a graduated draw 
tube for yarying the tube length. It is 
particularly seta tol photomicrographic 


Inclined Binscular Body with Convereing Eyepiece Tubes. 


Path of light ehrowgh Vertical Binseular Body. 


work. The draw tube may be removed to 
provide a larger diameter when very low 
power objectives or special photomicro- 
graphic objectives (microtcleplaes) are 
used, since in these cases the eyepiece is not 
needed. For critical observations, where 
the most careful resolution is demanded, 
the straight tube is preferable since there 
are no prisms in the light path, 


The draw tube of this monocular body 
has a special mark indicating a tube lengeh 
of 160mm, ‘To get the best results when 
working with cover glasses of varying 
thicknesses and with dry objectives, it is 
necessary to adjuse the tube length. 


The graduated draw tubes are fitted in 
special cloth-lined sleeves and work very 
smoothly. 


Path of light through Inclined Bincewlar Body. 
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Binocular Bodies 


On the Spencer binocular bodies, the 
eyepiece tubes converge at an included 
angle of 8°, which is a very comfortable 
angle of convergence for the eyes. Onc 
looks into che two eyepicces in the natural 
easy way and blends he two images with- 
ouc the slightest difficulty. When picking 
upa slide and placing it on the stage of the 
microscope, the eyes converge in the 
natural manner. The same angle of con- 
vergence is maintained when looking into 
the microscope. Binocular fusion is easy, 
natural, and comfortable. 


Parallel eyepieces can be supplied on the 
“L body at no extra charge if specifically 
requested. 


A kourled ring at the base of one of the 
cyepicce tubes provides for adjustments 
for various interpupillary distances. A 
graduated scale indicates the interpupil- 
lary separation. 


On the other tube is a knurled ring to 
lengthen or shorten the tube to compen- 
sate for differences in the accommodation 
of the two eyes. 


Standard Binocular Body B 


On the standard binocular body B the 
eyepiece tubes are in a vertical plane. 


Inclined Binocular Body L 


The inclined binocular body L is like the 
body B described above, excepe thar the 
eyepiece cubes are inclined from the ver- 
tical, 30° toward the operator. The thirty 
degree inclination was chosen after careful 
tests were made to determine the most 
comfortable and convenient angle of in- 
clination. 


No. Description Price 


51 Single Body Tube... E 

92 Vertical Binocular Body B..... 

95 Inclined Binocular Body L with Con- 
verging Eyctubes . 

98 Inclined Binocular Body L with 
Parallel Eyerubes. 
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Graddzations indicate interpupillary distance and —> 
adjustment for esepiece aconnmndarion. 


S Stage 


M Stage 


P Stage 


R Stage 
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Stages Applicable to 
Microscopes Nos. 3 & 5 


A large stage is a necessary feature on 
any microscope. The stage must also he 
fastened rigidly to the microscope so that 
there is no movement to change the focus 
when the hand rests on it. The stage 
should be made of a material that will not 
discolot when in contact with the ordinary 
laboratory reagents. All these conditions 
are met in Spencer stages. 


Plain Square Stage S. 


The Plain Square § Stage No. 481 is cast 
from a hard, rigid, durable Bakelite. It is 
125mm, square. Many thousands of Spen- 
cer Medical Microscopes, equipped with 
§ ot M Stages, are now in daily use. 


Combination Plain and Mechanical 
Stage M. 


The Rectangular M Stage No. 483, plain 
stage with a mechanical stage permanently 
fastened to the edge, has made a very 

ractical, popular, and inexpensive com- 
Bination, Burcons on vertical axes operate 
the diagonal rack and pinion movements 
in both directions. The to-and-fro excur- 
sion is 50mm. and the lateral excursion 
75mm. When a plain stage is desired, the 
part above the surface of the stage may be 
removed by sliding it off its to-and-fro 
bearings. ‘The slide clip on the right is 
permanently located, while the one on the 
left is kept in contact with the slide by 
spring tension. This is a very sturdy stage, 
accommodating slides up to 50mm. x 
75mm. bs 


Combination Plain and Mechanical 
Stage P 


The mechanical moyements on this 
Combination Plain and Mechanical P 
Stage (125mm, square) are operated by 
buttons on horizontal axes. These arc 
graduated, with yerniers for cach _move- 
ment reading to O.lmm. This 125mm. 
square stage accommodates slides as large 
as $0mm. x 75mm. The P Stage No. 1520 
is priced with simple slide clips and 
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buttons on the right side only in all 
catalogued equipments, The right hand 
slide clip is adjustable in a groove to ac- 
commodate slides of different lengths. The 
left slide clip is also adjustable in the 
same groove and is held against the end 
of the slide by the tension of a spring. 
However, this stage can be supplied with 
operating buttons on both sides and special 
slide clips at an increased price; with chese 
additions it is classified as No. 1523 in the 
price lists. 


Combination Plain and Mechanical 
Stage R 


The Combination Plain and Mechanical 
R Stage is 125mm. square. It is listed as 
No, 493 for use on the No. 5 Microscope 
and as No. 494 for use on the No. 3. The 
mechanical moyements are motivated by 
concentric buttons on horizontal axes. 
The range of movement is 40mm. x 72mm. 
with graduations and verniers reading to 
0.Imm. The stage is listed with operating 
buttons on both sides, and with the special 
Spencer slide clips. The slide clips may be 
removed from the stage and a large flat 
plate substituted on which Petri dishes 
and other large objects may be placed. 
When used in this manner it can be ac- 
tuated by the mechanical adjustments in 
both directions. 


Circular Revolving Mechanical 
Stage V 


This Circular Reyolying Mechanical V 
Stage No. 1531 is 150mm. in diameter and 
is made of vulcanized rubbec on a bronze 
foundation. Centering screws are provided 
to bring the center of revolution coincident 
with the optical axis of the microscope. It 
may be locked so thar it will not revolve, 

The bearing for the to-and-fro movement 
is in 2 groove on the surface of the stage. 
The parts on this groove all remain below 
the upper surface of the stage; a slide easily 
passes over them. The buttons operating 


V Stage 


W Stage 


the two movements ate on concentric 
axes. The to-andfro movement is 50mm. 
and the lateral movement is 75mm., with 
yerniers reading to 0.Imm. All the mova- 
ble parts of the stage arc casily removed, 
and a platc is provided co cover the groove, 
thus conyerting ic co a plain circular stage. 
The periphery of the stage is graduated, 
and, with a vernier, reads to three minutes 
of arc. Special Spencer slide clips are 
provided. 


Circular Revolving Mechanical 
Stage W 


The Circular Revolving Mechanical W 
Stage No. 1532 is 150mm. in diameter. It 
is provided with centering screws and 
means for locking it so that it cannot 
revolve. The buttons for manipulating the 
stage are on horizontal axes, placed far 
enough away from’ other parts to permit 
casy operation. In other respects, this 
stage is identical to Stage P, but it is 
mounted on a circular revolving stage. 
Buttons arc on the right side only aad 
simple slide clips are supplied as standard 
equipment. 


Circular Revolving Mechanical 
Stage X 

The Circular Revolving Mechanical XK 
Stage No. 1540 is similar to Stage W, but 
is heavier and has additional features that 
add to its convenience. The operating 
buttons, on both sides, remain at the 
same distance from each other and from 
the optical axes. One becomes accustomed 
to their fixed position and automatically 
reaches to the right place for them. The 
stage has a graduated periphery with a 
vernier reading to three minutes of arc. 
When the slide clamps are removed they 
may be teplaced by a large plain stage, 
which may be used like any plain stage. 
It may also be actuated by both of the 
mechanical movements. Special Spencer 
slide clips ate provided. 


X Seage 


VERTICAL BINOCULAR BODY B 


SINGLE BODY NO, 91 


INCLINED BINOCULAR BODY L 


) PLAIN AND MECHANICAL STAGE P (Buttons both sides) 


SIMPLE SUBSTAGE MOUNTING 


RESEARCH MICROSCOPE STAND NO. 3 
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Selecting A Research Microscope 


Aside from the stands of the Research 
Microscopes, there are three standard 
pacts, cach made in a diversity of forms and 
Offering 2 broad selection to suit specific 
needs, or special tastes. We refer to the 
different styles of body tubes, the large 
number of stages (plain and combination 
plain and mechanical), and the choice of 
different constructions in the substage. 
The interchangeability of these parts per 
inits a range of choice which the discrim- 
inating worker appreciates. The different 
parts are described and priced separately 
so that it is possible to calculate the price 
of a microscope when a substitution of 
addition of parts is desired. 


Each part is designated by its own par- 
ticular letter and catalog number. The 
number of cach microscope is a combina- 
tion of the letters of the parts involved; 
for instance, No. 3LPH Mictoscope is 
composed of No. 3 Stand, L Body Tube, 
P Mcchanical Stage, and the H Optical 
Outfit. 


In every instance the ourfits include a 
revolving nosepiece suited to the number 


of objectives specified. 


Optical 


On mictoscopes calling for the 4mm: 
achromatic objective, the N.A. 0.66 ob- 
jective will be furnished, but on Micro- 
scope No. 5 the N.A. 0.85 objectiye is 
supplied. When specifically requested, the 
N.A, 0.85 will be furnished on any micro- 
scope as the same price. In outfits calling 
for the 2mm. apochromatic objective, the 
objective having a numerical aperture of 
1.30 will be furnished, If the N.A. 1.40 
objective is desired, it may be purchased 
at the indicated price, An achromatic con- 
denser N.A. 1.30 is standard with all apo- 
chromatic equipments on the No, 3 Micro- 
scope, and with all equipments on No. 5 
Microscope. The Abbe condenser N.A. 
1.25 is standacd with all achromatic and 
fluorite equipments on No. 3 Microscope 


The combinations listed aboye do not 
represent the complete line of objectives 
and eyepicces, buc are suggested because 
they are those mose often selected for 
research work. Substitutions and addi- 
tions may be made to suit the purchaser. 
By referring to the prices of objectives, 
eyepieces, condensers, etc,, one may arrive 
at the cost of any optical combination 
desired, 


Outfits 


‘OBJECTIVES _ EYEPIECE POWERS | CONDENSER 
our- j Hloy= Com= AND IRIS 
Irs Achromatic _|__ Fluorite Apochromatic | ghenian aeae | DIAPHRAGM 
H 16-4mm, 6X-10X | Abbe N.A. 1.25 

1.8mm, oil imma. | E | | 
J 164mm. | 1.8mm. oil imm __ 6X10 | Abbe N.A. 1.25 
G Apo. 164mm, | 
=e ee | Gv elliious Ba SLO ae ceo Cee 
K Apo. 16--4mm. 5X-10X 
| 2mm. oil imm. 15X-20X | Achromatic 
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Spencer No. 3 Research Microscope 


The Spencer No, 3 Research Microscope 
is larger than the Advanced Laboratory 
and Medical Microscopes, but smaller chan 
the No, 5. It has the low fine adjustment 
so that the worket’s hands remain in close 
proximity to the other working parts. A 
rigid connection in the arm ifeeb omni 
micrometer screw at the base of the arm 
to the fine adjustment bearing at the top. 
There is a small knurled button on the top 
of the arm for regulating the tension in 
the fine adjustment. 


STAND 
The stand has a cast brass arm with a 
standard taper axle inclination join 
anda heavy cast iron base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 
MENT 
The rack and pinion coarse adjustment 
has a diagonally cut rack and spiral 
pinion of involute tooth design. A 
mechanical stop which is provided 
prevents breaking the cover glass 
when focusing with the 16mm. ob- 
jective. 


<< Lefts Spencer Research Mivroscope No. 3LRH, 


Spencer Research Microscope No. 3BPH. 


Circular Revslving Mechanical Stage V 


ayn 
<i 
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MICROMETER SCREW-TYPE FINE AD- 
JUSTMENT 
The fine adjustment automatically 
compensates for wear and ceases to 
function when the objective contacts 
the cover glass. It is graduated in 2.5 
micron intervals. 


DUAL-CONE NOSEPIECE 
The exceptionally large bearing sur 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment. of objectives and automatically 
compensates for wear. The nosepiece 
has an opening for cach objective 
provided, unless otherwise specified. 


CONDENSER AND SUBSTAGE 
An Abbe N.A. 1.25 condenser in the 
simple substage mount with iris dia- 
phragm, No. 324, is supplied when 
achromatic and fluorite objectives are 
specified; buc when apochromats are 
used, the achromatic condenser (NA. 
1.30 or 1.40) is pupae in simple 
substage mount with iris diaphragm 


No, 324, It is recommended that the 
centerable mount No. 322 be selec- 
ted in all cases where the achroma- 
tic condenser is supplied. The obli- 
que lighting feature is useful occasion- 
ally where difficult resolution is in- 
yolved. Auxiliary condenser No. 333 
is available to slide into the substage 
when low power objectives are used. 


MIRROR 
The standard diameter mirror, mount- 
cd in a fork for tilting to any desired 
angle, is concave on one side and 
line on the other. Irmay be removed 
ot cleaning. 


FINISH 
The finish is black baked enamel and 
chromium plating 


CABINET 
A leatherette covered hardwood cabi- 
net, with a drawer for accessories, a 
lock, and sper Boxes for objectives 
is provide 


Recommended Substage for No.3 Microscope fitted with achromatic condenser, ceuterable nraunt, cand atexiliary condenser No. 333. 
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Achromatic 
164mm. 

1.8mm. N.A. 1.25 
oil imm, 


x 247 4 ZO 


Dhjectives 
Apochromatic 
164mm. 

Jin. N.A. 1.30 
‘oil imm, 


Ww 2 = Rw eo 


“K" OPTICS 

Objectives 
Apochromatic 
16-8-4mm._ 
2mm, NLA, 1,30 
oil im, 


3LVK 
BLWK | 
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The stages listed above are described on preceding pages. 

Prices for above standard catalog outfits will be found in the price supplement to this 
catia: Look for the complete cake number; for example, 3LRK or 3LPH. The 
prices listed for each No. 3 outfit include: revolving nosepiece to accommodate the 
number of objectives in the outfit, simple substage, non-centerable condenser mount, 
itis diaphragm, Abbe condenser with all achromatic and fluorite objective outfits, 
achromatic NA. 1.30 condenser with all apochromatic objective outfits, monocular 

tube with eee draw-tube in addition to binocular body—all complete in a 
Jeatherette covered hardwood cabinet with drawer for accessories. Be 

When equipments are selected with achromatic condensers, it is recommended 
that the centerable mount No. 322 be selected. 

If desired, an N.A. 1.40 achromatic condenser may be substituted for the N.A. 4.30 
condenser at no change in price. 

A vertical binocular body tube may be selected instead of the inclined at the price 
indicated in the price supplement. In this case the letter ““L’’ in the ales number is 
omitted and the letter ‘“B™ substituted; for example, 3BPH. 
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The Spencer No. 5 Research Microscope 
larger and heavier than the No. 3 or Med- 
ical and Laboratory Microscopes, is de- 
signed for the most critical research work. 
Both the base and the arm are larger than 
the No. 3. It has the low fine adjustment 
so that the worker's hands remain in close 
proximity to the other working parts. A 
tigid connection in the arm leads from the 
micrometer screw at the base of the arm 
to the fine adjustment beating at the top. 
There is a small knurled button on the top 
of the atm for regulating the tension in 
the fine adjustment. 


In addition to overall size, No. 5 differs 
from No. 3 in the following respects: 


1. A differene leverage in the fine ad- 
justment mechanism gives a gradua- 
tion value of one micron. 


2. The substage fork is controlled by a 
fine adjustment as well as a coarse 
adjustment, 


. The complete substage has centering 
screws and an oblique light control. 


. A mounted auxiliary lens, to raise the 
focal point for hanging drop work 
or low power objectives, slides into 
the substage slot. 
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Spencer No. 5 Research Microscope 


§. A mount is included for holding an 
objective in place of the substage con- 
denser for certain types of work. 


. The mirror is mounted on a slide so 
that its distance below the substage 
may be controlled. 


STAND 


The stand has a cast brass arm with 2 
standard taper axle inclination joint 
-and a heavy cast iron base that insures 
stability in all positions. 


RACK AND PINION COARSE ADJUST- 
MENT 


‘This adjustment has a diagonally cue 
rack and spital pinion of involute 
tooth design. A mechanical stop 
which is provided prevents breaking 
the cover glass when focusing with 
the 16mm. objective. 


MICROMETER SCREW-TYPE FINE AD- 
JUSIMENT 


The fine adjustment automatically 
compensates for wear and ceases ro 
function when the objective contacts 
the cover glass. It is graduated in in- 
tervals of one micron. 


Auxiliary Substage Condenser for No. 5 with blue glass and ground glass. 


Left: Spencer Research Microscope No. SLNK. 
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Complere Research Subitage on Miernscape No. 5. 


DUAL-CONE NOSEPIECE 


The exceptionally large bearing sur- 
face provided by the opposing conical 
bearings maintains the accurate align- 
ment of objectives and aucomatically 
compensates for wear. The nosepiece 
has an opening for each objective 
provided, unless otherwise specified. 


CONDENSER AND SUBSTAGE 


‘An achromatic condenser is supplied 
with the complete research substage. 
The numetical aperture will be 1.30 
or 1,40 depending on the numerical 
aperture of the objectives included in 
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the equipment. An auxiliary lens is 
included to raise the focal point of 
the condenser in order to illuminate 
properly the entire field of a low power 
objective. The centering mechanism 
of the condenser and itis is substantial, 
with heavy screws, so that the con” 
densct is casily broughe into accurate 
alignment with the test of the optical 
system, The oblique light feature is 
independent of the iris diaphragm and 
is useful occasionally where difficult 
resolution is involved. A fine adjust- 
inent for the condenser, operating in 
the same manner as does the fine ad- 
justinent on the arm, is very important 
for critical work. 
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MIRROR 


The standard diameter mirror, in a 
fork for tilting to any desired’ angle 
and on a sliding mount, is concave on 
one side and plane oa the other. It may 
imacmenalenclyahis 


FINISH 


The finish is black baked enamel and 
chromium plating 


CABINET 


A polished hardwood cabinet with a 
drawer for accessories, a lock, and 
plastic boxes for objectives is pro- 
vided. 


Spencer Research Microscope No. SLRH. 


Cabinet with draseer for accessories, standaril equipment 
with No. 5 Research Microsuope. 
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No. 5 Research Microscope 
Suggested Outfits 


Cat. No. | Body Tube | Stages | Optical Outfits 
subH | P ‘H” OPTICS 
SIRH ji R Objectives | | ‘yepicess Gondeaser 
sLVH it v Achromatic evict 4) Achromatic 
SEWH | L w 16-4mm. Paired N.A. 1.30 
Gag 46 | ane NA. 6X10K 
| 1.25 oil imm. | 
see | P “G" OPTICS 
SLRG L R Objectives Eyepieces Condenser 
sive | vy Apochromatic Compensating | ‘Achromatic 
sLWG L w 164mm. Paired N.A. 1.30 
5LXG it X =) tmm.N.A, 1.30 5X-10X 
oil imm: 
SLPK a P “K" OPTICS 
SERK fi R Objectives ~~ Eyepieces Condenser 
SLVK it v Apochromatic Compensating Achromatic 
SLWK L Ww 16-8-4mm. Paired 5X- | NA. 1.30 
SLXK ib x 2mm. N.A. 1.30 1OX-15K-20X 
oil imm. | 
| 


The stages listed above ate described on preceding pages. 

Prices for above standard catalog oucfits will be found in the price supplement to this 
catalog. Look for the complete catalog number; for example, SBRH or SLXK, The prices 
listed for each No. 5 outfit include: revolving nosepiece to accommodate the number of 
objectives in the outfit; complete research substage with fine adjustment, centerable con- 
denser mount, iris diaphragm, oblique light unit, achromatic N.A. 1.30 condenser, 
auxiliary condenser, ground glass and blue glass filters; monocular body tube with ad- 
justable draw-tube in addition to binocular body—all complete in polished hardwood 
cabinet with drawer for accessories. 

Tf desired an N.A. 1.40 achromatic condenser may be substituted for the N.A. 1.30 
at no change in price. 

A vertical binocular body tube may be selected instead of the inclined type at the pric 
indicated in the price supplement. Tn this case the letter “‘L" in the alge number is 
omitted and the letter ““B”’ substituted; viz., 5BRH. 

The 4mm. N.A. 0.85 achromatic objective is supplied on the No. 5 Microscope when 
“H” optics are selected. The higher numerical aperture is desirable for critical studies 
under high dry magnification. If, however, it is intended that blood count work will be 
done, it is essential that a 4mm. N.A. 0.66 objective be specified in order to focus through 
the cover glass on a hacmacytometer. 


6. 
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Microscope Accessories 


The outstanding optical performance of 
modern microscope objectives has been 
achieved through excellence of optical de- 
sien, theluse of selece materiale and pains: 
taking workmanship in construction, 


Since single lenses with spherical sur- 
faces can provide only an imperfect optical 
image, it is necessary to overcome the 
defects or aberrations of single lenses by 
constructing optical systems which con- 
sist of more than one lens. It is the task of 
the optical designer to discover those com- 
binations of lenses: the radii, thicknesses, 
separations and glasses of a system which 
form the most perfect optical image. 


The degree of perfection of an optical 
image is judged Bene crispness of the 
definition in the image, the resolving pow- 
et of the lens system, which is the power to 
reveal objects close together as separate 
objects, and finally, by the contrast by 
which the details of the object are repro- 
duced 


o 


Spencer Optics 


The definition of the lens system de- 
pends primarily on its image-forming qual- 
ities. Its optimum is reached if all the rays 
from a point on the object are refracted to 
cone and the same point in the image, and 
if this is true for all other points in the 
object. Furthermore, this condition should 
be satisfied for rays of different color, 
which is called correction for chromatic 
aberration. By a careful mathematical 
analysis of the refractive action of lenses 
on the light rays, it is possible to select 
lens eontiaiers in which this ideal is 
yery nearly reached. The methods of che 
optical designer to solve this difficulemath- 
ematical problem form a special and ex- 
tended field in the science of optics, the so- 
called Geometrical or Ray Optics. Many 
outstanding physicists and mathemati- 
cians from all countries have felt the chal- 
lenge of che optical design problem and 
have given consideration to its successful 
solution. Since the days of the first Amer- 
ican microscope builder, Charles Spencer, 
this organization has kept in close contact 
with the science of geometrical optics and 
contributed to its progress. The prime im- 
portance of this science for continuous 
development of superior and efficient meth- 
ods in optical design has contributed to 
the improvement of the performance of 
microscopes. 


Iris tue that the resolving power of the 
microscope and the contrast within the 
image depends on the perfection of the 
definition. Maximum resolving power can 
only be obtained if the image-focusing 
action of the lens is flawless. However, 
even when the definition is perfect we can- 
not reach an unlimited resolution of ob- 
jects, since an insurmountable boundary is 
set by nature through the finite wave 
length of light. As a consequence of the 
wave theory of light, one finds that the 
light energy which is radiated from a point 
source never can be concentrated again by 
lenses in one given image point, even if the 
image-focusing action of the lens is per- 
fect. Instead of a point image, a diffraction 
disc of finite dimensions is seen whose 
dimensions cannot be smaller than a cer- 
tain fraction of the wave length of light. 
‘This causes a limic of the resolution which 
can be shown by the formula =A where 
NA is the numerical aperture of the ob- 
jective. 


This limit is considerably greater if the 
Jens system is aot completely corrected 
and the resolving power is considerably 
impaired. For a full understanding and 


Objectives with Iris Diaphragm: 
Left, 18mm. achromat, vight, Danna. apocbromat. 


, 
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judgment of the perfection of a lens, the 
designer therefore has to employ, in addi- 
tion to methods based on geometrical 
optics, other methods derived from wave 
optics. This knowledge of wave optics 
plays an especially important part in the 
determination of tolerances for which the 
leus system should be manufaccured, 


Recent results in the wave optical inter- 
prevation of che image have demonstrated 
the influence which the construction of the 
lens may have on the contrast of the de- 
tails in the image. The aim of obtaining 
images of maximum contrast then repre- 
sents an additional problem in the im- 
provement of microscopes. Work on this 
problem has provided us wich instruments 
which have set new standards of perform- 
ance, and continuing research should lead 
to even better optical designs in the future. 


The materials available for the use of 
the optical designer have growa in number 
and quality. Charles A. Spencer made his 
own optical glass duting che middle of the 
19ch century. He also used nacural mate- 
rials such as fluorice, Optical glass manu- 
facture was developed greatly in Europe 
during the latter half of the century and 
was taken up again by Americans during 
the First World War. We met our needs 
during this period by establishing an opti- 
cal glass plant at Hamburg, N. Y. 


For many years fine optical glass has 
been available from several sources in the 
United States as well as Europe, and the 
optical designer has had a rapidly growing 
choice of reftactive indices and dispersions. 
New, unusual glasses have been made from 
rare oxides and are available to AO lens 
designers. 


Good workmanship interprets careful 
design and proves the work of the desiga- 
er. Experimental lenses are made and tested 
to check every new design, to see that it 
fulfills its putpose and to determine if it 
can be produced economically. Good work- 
manship is reyealed in the uniformity of 
the lenses and mountings. Like lenses are 
interchangeable aptically as well as me- 
chanically. An exhaustive inspection rou- 
tine guards the quality of Spencer instru- 
ments and accessories. The centering, spac- 
ing, parcentering and parfocalizing of AO 
Spencer objectives are examples of good 
workmanship. 
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Achromatic: Objectives, top to bottoms: 8mm. 30.2mn1., 
B2vm., Bmm., Ubrom., &nm., tmm., LBoen. 


Ajuchromatic Objectives, left co rights I6men., Bm, Arnna., Sum. N.A.130, Iran. N.A140, 2mm. N.A140. 


Spencer Microscope Objectives 


Apochromatic Objectives 

Of all types of mictoscope objectives, 
the apochromats represent che closest ap- 
proach to perfect definition. The most 
common defects in microscope objectives 
are the failure of light of different waye 
lengths of the spectrum to focus at the 
same point (Chtomatic aberration) and 
the failure of light entering different zones 
of the lens to focus at the same point 
(Spherical aberration). These defects are 
overcome to a remarkable degree in apo- 
chromats, which are corrected chromati- 
cally for three colors of the spectrum, and 
spherically for two; whereas in the achro- 
matic objectives the corrections are limited 
to two colors and one respectively. The 
natural crystal fluorite is used to make 
some of the lens elements. With glass alone 


it is not possible to obtain the necessary 
corrections. 


Apochromats are used for the most cri- 
tical microscopy, both for visual work and 
for photomicrography. They are especially. 
useful in photomicrography, where color 
is to be reproduced. 


Because of the greater perfection of axial 
color correction in apochromatic objec- 
tives, the oblique color error is of necessity 
somewhat greater. To compensate for this 
residual color etror, it is necessary to use 
these objectives in combination with com- 
pensating cycpicces. A microscope having 
an optical system with apachromaric ob- 
jectives and compensating eyepicces must 
also have an achromatic condenser to ob- 
tain the best possible performance. 


Working Distance 


juiy. Focus Tnitial Numerical 

Cat. No. as mm, Magnification Type Aperture in mm. 
150 16 10 0.30 
152 8 20 0.60 
154% 4 44 0.95 
156* 3 60 wdc 0.95, 
161 3 60 oi 1:30 
162 3 60 oil imm. 1.40 
158 2 90 oil imm. 130 
1239" 2 90 oil im. 1.30 
159 2 90 oi! imm. 1.40 
150 15 120 oil imm, 130 


“Furnished in collar adjustment mounts, 


_? With iis diaphragm. 


Fluorite Semi-A pochromatic 
Objectives 
The fluotite objectives occu pe position 


between apochromatic and achromatic ob- 
jectives in performance and cost. They are 


Fluorite Objective 


. 4 
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used where the extremely fine correction 
of apochromats is not required. Their 
moderate cost is the resule of their con- 


struction, which is similar to chat of the 
achtomatic objectives, with some lenses of 
fluorite crystal used instead of glass. 


ey | Equiv. Focus Initial tf Numerical — |Working Distance 
Cat, No. | mm, Magnification ‘Type Aperture in mm. 
130 1.8 oil imm. 1.30 0,10 


Achromatic Objectives 


Spencer achromatic objectives have been 
developed to obtain optimum resolving 
power and definition wich simple, eco- 
nomical construction. Their chromatic and 
spherical corrections are so adjusted that 
the image is remarkably crisp and free 
from color. 

Achromatic objectives are used for most 
microscopic work, both visual and photo- 


graphic, in which extremely critical opti- 
cal performance is not required. The con- 
sistently fine performance of Spencer achto- 
matic objectives is universally recognized, 
and is a resule of their excellence of design 
and construction. 

The following listing of objective spe- 
cifications will help you to select the most 
suitable optics for your work 


Equiv. Focas 


Numericall ” |WorkingDiscance 


Cat. No, mm. |_ Magotfication Type Apercure in mm. 
Jol 48 22 dry 0.08, 52.5 
02 40 28 dry 0.08 35.2 
104 32 4.0 dry 0.10 210. 
105 30.2 3.5 dry 0.09 24.1 
105 24 3.5, dry 0.08 4.2 
107 25, 5.1 dry 0.17 21.0 
103* 16,32 10,4 dry 0.25,0.10 4,5,21 
112 8 20 dry 0.50 1.44 
1s 4 44 dry 0.66 0.65 
8 4 | 45, dry 0.85, 0.20 
122 3 60. dry 0.85 6.20 
127 1.8 95 oil imm. 1.25, 0.13 

1292" 18 95 oil imm 1.25 0.13 


“*Separable objective screw mounting. 
“*With Iris diaphragm. 


Construction of Spencer Objectives, left to right: 18mm, doxm., 16min. 
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Spencer Microscope Eyepieces 


Huyghenian Eyepieces 

Huyghenian Eyepieces are usually sup- 
plied for visual work and are standard 
equipment of High School, Laboratory 
and Medical Microscopes. They contain 
_ two plano-convex lens elements. The focal 
plane is between these lenses and the dia~ 
phragm provides a convenient holder for 
reticules or scales used when counting or 

measuring details in the field. 


SINGLE PAIRED 

Cat.No.| Power | Price ||Cat,No.) Power | Price 
136 | 5x 1136 | 5X 
138 | 6X 138 | 6X 
140 | 8X igo | 8X 
142 | 10% 1142 | 10X 
143 | 16X 1143 | :16X. 
144 | 12X 144 | 12x. 


Wide Field Eyepieces 

Wide Field Fyepieces for use with com- 

ound microscopes provide a large field. 

hoy are especially appreciated by path 
ologists and clinicians for routine exami- 
nation of blood and bacterial smears. The 
corrections attained by additional lenses 
in the cyepieces permic the use of a larger 
diaphragm in the eyepiece, thus providing 
a larger held. 


SINGLE | PAIRED 
Cat.No.| Power | Price |(Cat.No.] Power | Price 
135 | 10x 1135 | 10x 
137, | 15X 1137 | 15x 
139 | 20x 1139 | 20X 


Ramsden Eyepieces 

Ramsden Eyepieces are particularly well 
suited optically for the use of scales o 
reticules for measuring or counting. Paired 
Ramsden Eyepieces are often included in 
the Junior Stereoscopic Microscopes. They 
can be used with achromatic or fluorite 
objectives. 


SINGLE 


Cat.No.| Power | Price ||Cat.No.| Power | Price 


V1 | 6x 177 | 6x 
178 | 10X 1178 | 10X 
179 | 15X | 1179 | 15x. 


Compensating Eyepieces 

In apochromatic objectives the oblique 
color error is not corrected to the same 
degree of perfection as is the axial color. 
The compensating eyepieces have been 
designed to compensate for the residual 
oblique color of apochromatic objectives. 
Because of their higher degree of correc- 
tion, compensating eyepieces are frequent- 
ly used in making photomicrographs with 
achromatic objectives. 


PAIRED 


SINGLE 
Cat.No.|Power| Price ||Cat.No.| Power] Price 
16s* | 8x 16s* | 8X 
166 | 5X 1166 | 5X 
167* | 10X 1167* | 10X 
168 | 10X 1168 | 10X 
169 | 12x J169 | 12X 
170 | 15X 1170 | 15x 
172 | 20X 3172 | 20x. 
174 | 30X 1174 | 30X 


*High Eye Point 


Four types of eyepieces, left so right: Huyghenian, Wide Field, Ramsden, Compensating. 


This micrometer eyepiece represents the 
highest type of precision in construction 
and guarantees the greatest possible pre- 
cision of measurement. Instead of the 
yisual cross hairs, a finely-ruled glass scale 
isused, the center line of which 1s replaced 
bya V. This V serves in the usual way asa 
reference point for the scale. Each interval 
in the scale is exactly equivalent to one 
revolution of the screw which moves it; 
fractions of a revolution of this screw are 
indicated by a drum graduated into 100 
parts. The drum may be rotated on the 
screw axis to adjust its zero reading to any 
required position. This system has impor- 
tant advantages, especially in the measure 
mentof large objects. Unlike other microm- 
eters, it does not require the traversing 
of the index over the entire lengch of the 
object, as a fraction of one rotation of the 
screw is all chat is ever necessary. 

In measuring the length of an object, 
the scale is moved until one of the milli- 
meter lines coincides with the margin of 
the object under examination; and then, by 
noting the amount of revolution necessary 
to bring another line into coincidence with 
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Screw Micrometer Eyepiece 


Catalog No. 425 Micrometer Eyepiece 


the opposite side, the fractional part of 
the last division can be read to hundredths. 

The scale has thirty divisions, with 
every fifth division indicated by a aum- 
bered line of double length 


Car, 


No. Description Price 


425. Micrometer Eyepiece, 10X.... 


Method of Calibrating Micrometer Discs for Eyepieces 


All of the scales placed in the eyepieces 
have arbitrary length, and the apparent 
length depends on the magnification. Con- 
sequently, each scale has to be calibrated 
for use with cach combination of objective 
and eyepiece. To calibrate, focus on a stage 
micrometer and move it until one of the 
graduations corresponds exactly with one 
of the divisions of the eyepiece miccom- 
ete. 

The crue distance (x) seen on the stage 
micrometer, which corcesponds to the 
number of divisions (y)) of the eyepiece 


Galibration of Eyepiece Reticle, 
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imicrometer, is then read, and dividing this 
true distance by the number of divisions 
of the eyepiece micrometer, we find the 
distance each one subtends: (¢—x/9). The 
number of divisions covered by the speci- 
sen, multiplied by the calibration constant 
(©) gives the length of the specimen. Once 
an eyepiece micrometer has been calibrated, 
it need not be recalibrated when used with 
the same cyepicce, the same objective aad 
the same tube length, If the tubs lengch of 
the microscope with adjustable draw tube 
is changed, these values change propor- 
tionally, and this may bring the values of 
the eyepiece scale to an even value. A 
slight movement of the draw tube causes 
little loss of definition, but any change in 
tube lengch from the correct value of 160 
mm. increases the spherical aberration 
(and reduces the definition). If small de- 
tails need nor be resolved a certain amount 
of distinctness in the image may be sacri- 
ficed for convenience ia calibrating the 
eyepiece scale. 
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Measuring and Counting Accessories 


Micrometer discs and reticules are glass 
discs having finely etched scales. They are 
placed in the microscope eyepiece for the 
purpose of measuring or couating objects 
viewed through the microscope of to limit 
the field observed. 

Spencer discs are supplied in two diam- 
eter sizes. The 20.0mm. discs fit old style 
Huyghenian eyepieces in which the flange 
of the diaphragm turns up, and also the 
eyepieces of Spencer Stereoscopic Micro- 
scopes. The 21.15 diameter discs fit Spencer 


Huyghenian cyepicces (as well as B. & L., 
Wigs cael ano) an gine Gee nme Ge 
the diaphragm turns down, The 21.15 
diameter discs are also suitable for the 
Ramsden and Wide Field eyepieces listed 
for compound microscopes. 

The linear value of che graduations on a 
mictometer disc must be determined for 
each combination of objective and eye- 
piece with which it is used. The Catalog 
No. 400 Stage Micrometer provides an 
accurate scale for determining these values. 


Diam. 


] 
ead | car. in ; 
Dlesteeons Nas Name mm. Ruling Price 
403 | Micrometer Disc | 21.15 | Smm. scale divided into 50 parts 
410 | Micrometer Disc | 21.15 | 5mm, scale divided into 100 parcs 
1405 | Micrometer Disc | 20.0 | 5mm. scale divided into 50 parts 
l1410 | Micrometer Dise | 20.0 | 5mm. scale divided iaco 100 parts 
1405 | Micrometer Disc | 20.0 |1Omm. scale divided into 100 parts 
11407 | Micrometer Disc | 20.0 |10mm. scale divided into 200 parts 
Reticule | 
1408 |(Net Micrometer) | 20.0 |Lomm. square divided into 100 1mm. squares 
Reticule 
1409 {Net Micrometer) | 20.0 | 10mm. square divided into 400 5mm, squares 
Reticule 
1421 (QNet Micrometer) | 20,0 | mm, square divided into 25 Imm. squares 
Reticule 
| 422 (CNet Micrometer) | 21.15 | sum. squaredivided inco00 .5mm. squares 
427 Cross Hair Dise 21.15 
1427 (Cross Hair Disc | 20.0 
| 
416 Whipple 21.15 |For use with 10X Huyghenian eyepiece 
Micrometer Used with 16mm, objective for counting 
Disc - lust particles, or with higher power ob- 
jectives for other counts. 
\ lEach quarter of large 7.0mm, square divided 
| into 25 smaller squares, one of which is 
| subdivided inco 25 still smaller ones. 
472 [Spanner Weeach 
for diaphragms 
of Nos. 184, 186 
aad 187 cye- 
pieces. 
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Howard Mold Count Equipment 


These accessories are especially de- 
signed for determination of mold content 
in food products, although they can be 
adapted to other uses. 

Mold Count Discs are ruled into squares, 
each of which is equa] to 1/6 the diameter 


of the field. The microscope must be cali- 
brated with disc in place to give field 
diameter of 1.382mm. 

The counting chamber is of standard 
one-piece construction and is supplied with 
two cover glasses. 


Catalog 


No. Description Price 


413 Howard Mold Count Disc, 21.15mm. diameter for use in No. 142 Huyghenian eyepiece, 10X.. 


1413 Howard Mold Count Disc, 20.0mm, diameter for use in No. 142 Huyghenian eye} 
417 Howard Mold Counting Chamber Cased with No. 413)...... Gecddiee 

418 Cover Glass 1.0mm. thick for Howard Mold Counting Chamber 
6mm. thick for Howard Mold Counting Chamber. 


419 Cover Glass 


ce, 10X 


Stage Micrometer 


The Spencer Stage Micrometer is a rec- 
tangular glass slide with a photographic 
scale (2mm. long, divided into 200 parts) 
This accessory is used for calibrating any 


Pcl njffumacia 


Scale of No. 400 Stage Micrometer. 
Magnification approximately 0X. 


of the eyepiece micrometer discs and for 
measuring field size. A simple method of 
calibrating eyepiece micrometers is de- 
scribed on preceding pages. 


Car, 
No 


400 Stage Micrometer with 2mm, scale 
divided into units of 0.01mm. . 


Micrometer Eyepieces — Fixed Scale 


The eye lens of a micrometer eyepiece is 
focusable by spiral action so that the 
micrometer scale can he brought into 
sharp focus. The micrometer disc 1s screw- 
ed to the focusing slecve and is so designed 
that ic can be removed quickly and easily 
for cleaning. 


Price 


415 Micrometer eyepiece 6X, 5mm, scale 

divided into 50 pares, x 
420 Micrometer eyepiece 10X, 5mm. scale 
divided into 100 parts... 


Seatle of Micrometer Eyepiece No. 415; below, Scale of Micro- 
meter Exepiece No. #20. 


Five substage condmnsers are available, Any one of hese may be purchased in any one of ihe shree nuants illustrased below 


chem. Left to right: Abbe 
The mounts shown, containir 
Genterable; Ceuterable with Oblique Light Feasare. 


N.A.0.66, Abbe N.A125, Wide Angle N.A.140, Achromatic N.. 
iris diaphragms, are Jor use on Spencer Fork-Type Substages. Left to right: Non-centerable; 


(1.30, Achromatic N.A.1.40. 


Spencer Microscope Condensers 


Microscope condensers and the mounts 
that hold them are listed separately. The 
type of mount to order is determined by 
the conscrucrion of the microscope and by 
the facilities needed, such as centering and 
oblique lighe. 

Most Spencer Laboratory and Research 
Microscopes have the fork-type substage 
construction and any forle-type mouat can 
be used. 

When purchasing 2 mount for a micro- 
scope with a substage ring (cither quick 
screw, rack and pinion, or spiral focusing) 
the outside diameter of the mount should 
be specified. 

Consult the chart on the opposite page 
for catalog numbers of mounts for various 
condensers. 

Spencer Microscope Condensers Nos. 
306 and 311 are ideal when only the lower 
medium powered objectives are used. 
Their numerical aperture of 0.66 provides 
fall illumination for objectives up to the 
4mm. and saves the re-focusing that would 


be necessary if a high aperture condenser 
were used. 

The Spencer Nos. 302 and 304 Abbe-type 
condensers have a numerical apercure of 
1.25. These condensers contain two lens 
elements and are the ones supplied as 
standard equipment on medical micro- 
scopes. With the top element in place it 
will illuminate fully the apercure of all 
objectives from the 1.8mm. oil immersion 
to the 16mm. low power. The top element 
can be easily removed, increasing the area 
of illumination so that the field of long 
focal length or low power objectives can 
be illuminated evenly. 

The Spencer No. 305 wide angle con- 
denscr is a threc-lens system. It has a 
numerical aperture of 1.40 and is an efli- 
cient, inexpensive condenser for use with 
high aperture objectives. ‘ 

Tn conformicy with the policy of offer- 
ing the best possible equipment for each 
individual problem, two achromatic con- 
densers are offered. They are fully aplana- 


Left t0 right: Condensers N.A.1.25, N.A.0.06, aud che No. 325 Iris Diaphragms Ring Mount for these condensers. 
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tic as well as achromatic, and manufac- 
tured to the same standard as Spencer ob- 
jectives. Microscopes using apochromatic 
objectives and compensating eyepieces 
must always be illuminated wich an 
achromatic-aplanatic condenser to obtain 
the full benefit of the highly corrected 
system. 

The Spencer No. 320 achromatic-aplana- 
tic coneeasee N.A. 1.40 always should be 
used with an objective having a numerical 
aperture greater than 1.30. 

The Spencer No. 315 N.A. 1.30 achrom- 
atic-aplaaatic condenser is of the same gen- 
eral design as the N.A. 1.40, but has some 
features that make its use desirable when- 
ever an objective of N-A. 1.30 or less is 
used. Ic will give better performance than 
the N.A. 1.40 wherever it can be used 
without sacrificing numerical aperture in 
the objective. 

All Spencer condensers will illuminate 
the full field of a 16mm. objective without 
requiring special adjustment of any kind. 

No. 333 Auxiliary Condenser is an extra 
condensing lens for use below the regular 
condenser. It raises the focal point of the 
condenser so that the apex of the cone of 
light is raised about 10mm. above the sur- 
face of the stage. This makes an intense 
illumination at this height for drop cul- 
ture work, anda larger area ac the plane of 
the stage for use with low power objec- 
tives. It is so mounted that it is easily 
attached and can be swung in or out of the 
optical system by simple lever action. 


Condenser and Mow 


Cat, 


No. Description Price 


302 Abbe Condenser N.A.1.25 for use in 
fork-type mounts 
‘Abbe Condenser N.. 
ting-type mounts... .... 
Wide Angle Condenser N.A.1.40.... 
Abbe Condenser N.A.0.66 with dia- 
phragm for use in ring-type mounts 
Abbe Condenser N.A.0.66 with dia- 
phragm for use in fork-rype mounts 
Achromatic and Aplanatic Condenser 
N.A.130.... 
Achromatic and Aplanacic Condenser 
N.A.1.40. 
333. Auxiliary 


1.25 for use in 


304 


305, 
306 


311 


31st 
320¢ 


yd 


The above description—and the prices—are for the 
condensers only. Condenser mounts are listed sep- 
arately below. 


324 Non-centerable condenser mounting 
with iris diaphragm for fork-type sub- 
srage ae eu: 
Same 2s above for No. 305 Condenser 
Non-centerable condenser mounting 
with iris diaphragm for quicle screw 
substage.... ee 
Centecable mounting with iris dia- 
phragm for fork:type suberage, Used 
with No. 302 and No. 311 Condensers 
Same as above for No. 315 Condenser 
Same as above for No. 320 Condenser 
Centerable: mounting with oblique 
Hight feature and iris diaphragm for 
fork-typesubstage. Used wich No. 302 
Condenser... a 
Same as above for No. 305 Condenser 
Same as above for No. 320 Condenser 
Same as above for No. 315 Condenser 


314 
325, 


326 


322 
321 
327 


317 
318 
319 


“A centerable mounting should always be ordered 
wich an achromatic condenser, 


int Combinations 


For Fork Type Substage: 
Condenser Catalog No. of Catalog No. of 
Non-Centerable Catalog No. of Centerable Mounc 
Catalog No. Description Mount Centerable Mount | with Oblique Ligh 
0.66 324 326 | y 
1.25 Abbe 34 326 27 
1.40 Wide Angle 34 alt 317 
1.30 Achromatic 314 322 39 
Aplanatic 
320 1.40 Achromatic 324 aan 318 
Aplanatic 


For Spencer Ring Type Substage: 


Catalog No. of 


Catalog No. Description of Condenser Non Geatemileshtonny 
309 0.66 325 
304 1.25 Abbe 325 


n 


Dark Eield Uluminators: left, No. 328 with built-in lamp: right, No. 339. 


Dark Field Uluminators 


The dark field illuminator is now ac- 
cepted as a standard accessory to the 
microscope, replacing the substage con- 
denser for certain types of work. 

All dark field illuminators listed below 
ate identical optically and vary only in 
the mechanical mounting to accommodate 
different types of substage equipment. Ad- 
justing screws are necessary for accurately 
centering the optical unit and muse be an 
see part of the illuminator unit proper 
or the substage equipmene in which it is 
used. 

There are two types of illuminators— 
one using a separate anleroscahe lamp of 
sufficient intensity, the other having the 
illuminant which is an electric light (6V- 
1.7 Amp.) wich its condensing lens in- 
tcgral such as in Catalog No. 328. This is 
the newest, most satisfactory, and most 
casily adjusted instrument, heing designed 
with two sets of concentric adjusting 
screws: one for centering the illuminant, 
the other for the optical unit. 

Successful dark ficld illumination is 
secured with an objective of 0.85 numeri- 
cal aperture. This aperture is obtained 
with either a fannel stop properly placed 
in objectives of greater N.A. or by using 
an objective in which is built an iris 
diaphragm. 


R 


Cat 
No. Description Price 


Dark Field Mluminator with built-in. 
light source to fit simplified rack and 
pinion substege. Includes one bulb and 
objective stop (transformer or resi 
ance EXE). eens ees 

Same as No. 328 to fi sesearch fork 
type substages. 
Same as No. 328 
ee = 
Resistance to adapt No. 334 bulb to 
220 volt current, A.C. or D.C... 
Resistance to adapt No. 334 bulb to 
110 volt current, A.C. or D.C... 
Transformer to siep down 110 vole al- 
ternating current t0 6.5 volis. 
Variable transformer to seep down 110 
volt A.C. current 60 cycle to 6.5 volts 
Bulb—6.5 V, 1.7 amp. for above. 
Bulb—6.5 V, 1.7 amp., frosced for use 

with No. 32 Dark Field Microscope.. MCF 
Dark Field Condenser withone center: 

ing mount for use wich research type 
sibstage Includes aperture step 

Same as No. 339 to fit quick screw sub- 
stages but wich centering mount... 
Same as No. 339 co Gt simplified tack 
and. pinion forlctype substages but 
with centering mount.......-.... : 


328 


329 
330 
336 
337 


screw sub+ 


‘qi 


391 


395, 


334 MCP 


332 


339 


342 
344 


Note: Special fannel stops must be made for objectives 
other than our own manufaccure and for this work a 
slight additional charge is made. The objectives 
should be sent to the factory to insure proper fitting. 
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Spencer Fluorescence Accessories 


By means of this inexpensive set of ac- 
cessories any standatd monocular micro- 
scope can be converted to a simple ‘lu- 
orescence microscope. Acidfast_ microor- 
ganisms including those of tuberculosis 
and leprosy can then be identified by the 
fluorescence method". 


Extreme contrast’ makes the bacteria 
easily recognizable at the comparatively 
low magnification of 400 diameters, They 
can be located with an 8 mm. objective— 
20X compensating eyepiece combination, 
and the resulting wide field makes possible 
a saving of one-fourth co one-chird in che 
time required for searching 


Designed for use with Spencer Nos. 349, 
351 or 353 lamps, it consists of a yellow 
filter to fit in the microscope eyepiece C1), 
an aluminum mirror to fit over the asual 
mirror (2), and an ultra-violet filter to 
fit the lamp (3). 


Cat. 
No. Description 


363 Fluoresceace Accessories for No. 353 
lamp... Paani 
353 Universal Microscope Lamp with 6.3 
volt, 2.75 ampere, clear bulb wich blue 
glass and cransformer...... 5.2.0.0 


* Bibliography on request. 


Accessories for Fluorescent Microscopy: 
Surface Mirror 3. Uleravioles Filser for Lamp 


1. Yellow Eyepiece Filter 2. Aluminum First 
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Spencer 


These Magnificrs are computed with the 
same care and manufactured by the same 
exact methods as ace employed in the con- 
struction of other Spencer high-grade op- 
tical products. They will be found to be 
of uniformly excellent quality and to ad- 
here rigidly to the specifications by which 
they are described. 

Two different styles of mountings are 
offered according co the different purposes 
for which they arc uscd. The A mounts 


Magnifiers 


ate black lacquered brass for dissecting 
microscopes; C mounts, in folding case, 
are chromium plated. 

DOUBLETS are composed of two plano- 
convex lenses Sores ground and pol- 
ished and suitably mounted. 

TRIPLE APLANATS are corrected, both 
spherically and chromatically. They are 
remarkable for their large flat field, free- 
dom from distortion, brilliancy of illumi- 
nation, and greater working distance. 


| Working | Diameter 
Catalog Magni- Distance | Real Field | Mount Price 
No. fication meters Approx. mm, in mm 
202 6X 41.6 1.6 22 22 A-for 
204 9X 27.8 11 15 16 Dissecting 
=z (206 12X 20.8 0.8, ipl iL Microscopes 
& 
a 22 ox 41.6 1.6 22 2 c 
$224 9x 27.8 11 15 16 Folding 
3 226 12X 20.8 0.8 12 LL Case 
2 
g 256 6X 1.6 36.8 30 A-for: 
= 258 9X Ll 24.5 20 Dissecting 
260 1X 0.8 18.4 15 Microscopes 
E 
2 
#276 6X 16 36.8 30 
= 278 9x iva 24.5, 20 C- Folding 
e380) 12X 08 18.4 15 Case 
281 15X 07 149 a) 
ig 
B i 


Left: Doubler Magnifier in C Mount. Right: Triple Aplavat in C Mount, 


Unsere left, Dobler in A Mount; right, Triple Aplanat in A Mount. 
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‘The Spencer Utility Magnifier No. 623. 


Utility Magnifiers 


A magnifier is of value in investigating 
any details or characteristics which are 
too small for the unaided eye to see clearly. 
When a magnifier is placed in front (and 
close) to 2 human eye, ic increases the ap- 
parene size of the object under cxamina- 
tion, thus increasing the detail visible co 
the eye 


The Spencer Utility Magnifier is de- 
signed to cover the largest uses for such an 
instrument: dissection, inspection of min- 
erals, textiles, paper, castings, insects, and 
food products. The horseshoe base holds 
the lens rigidly at che proper focal dis- 
tance. The 4.5X lens, having three lens 
elements, is corrected for chromatic and 
spherical aberrations. The lens is 36mm. 
in diameter. It gives an extremely large 
field. 


Car. 


No. Description Price 


625. Spencer Ucility Magnifier 4.5% in fo- 
cusing mount supported by horseshoe 


624 Spencer Fingerprint Magnifier, same 


cept coding dispositives. . 
625. Bartley Dispositiv 
627 Henry Dispositive.....0.00.00 0. 
629 Combined Battley-Henry Dispositi 


Immersion Oil 


Crown Immersion Oil is a synthetic 
product developed to meet the exacting 
requirements of microscopy. Optically ic 
has an np of 1.515 and a dispersion about 
average for cedarwood oil. It is colorless 
and odorless; will nor dry or harden on the 
objective or cover glass. Because it is more 
easily applied and removed, it has largely 
replaced cedarwood oil in many labora- 
tories. 

Cedarwood oil is also available for 
microscopists who may prefet it. 


No. Description 


6140 Crown Immersion Oil, 34 oz. in appl 
cator bottle. oa 
6142 Crown Immersion Oil, 1 oz. is plain 


borrle = % 
6143 Crown Immersion Oi in plain 
kortle, nhs 
6144 Crown Immersion Oil, 1 pr. in plain 
bottle 


130 Cedarwood Immersion Oil, 14 02 


applicator bottle....... es) 
6132 merce Immersion Oil, 1 oz. in 
lain bottle. ae aseiaes 
6133 Cedarwood Immersion Oil, 4 oz. in 
plain bottle. ........... 
6134 Cedarwood Immersion OU 
plain botcle a 


1 pe. in 


Crown Inamersion Oil. 


No, 485 Mechanical Stage. 


Spencer Mechanical Stages 


Spencer Mechanical Stages, for square 
stage microscopes, are designed to facili- 
tate the complete exploration of a slide. 
Four of the stages are graduated so thar 
the positions of selected fields in the speci- 
men may be recorded and located again. 
The verniers on stages Nos. 489 and 490 are 
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adjustable. The adjustable verniers are 
desirable if che mechanical stage is to be 
used on more than one microscope; they 
provide for correcting the readings of the 
graduations so that ateas observed and 
recorded on one microscope can be re- 
locaced on a different microscope. 


Lo 


All of the mechanical stages are design- 
ed to fit plain square stages with sides 
105mm. or larger. They may be fastened 
in place quickly or removed as easily, 
leaving the microscope stage free of in” 
cumbrances, They are built sturdily, with 
smooth and positive rack and pinion move- Aes 
ments in both directions. Smoothness is deeteers 
attained through special bearing construc- | : 
tion—chromium against brass, Any por- 
tion of a specimen can be placed in precisc- 
ly the position it is wanted. The extreme 
edge of the slide can be brought in focus 
without any part of the mechanical stage 
striking the objective. All mechanical 
stages are finished in durable black and 
chromium. They are supplied in leatherette 
cases. 


No. 484 Mechanical Stage has a to-and- 
fro moyement of 50mm. and a lateral 
movement of 75mm. It accommodates 
slides 25 x 75mm. and 50 x 75mm., but is 
not graduated. It may be used on any 
Spencer square stage microscope. 


No. 485 Mcchanical Stage is heavier 
than No. 484 and has graduations and 
fixed yernicrs reading to 1/10mm. 


No. 489 Mechanical Stage is the same 
as No. 485 but has adjustments to change 
the vernier readings, so that readings 
locating definite points in a specimen, 
observed on one microscope, are made 
available on any other to which the stage 
is attached. 


No. 490 Mechanical Stage is like 489 but 
has a longer lateral rack and special slide 
clamp designed to accommodate either the 
25 x 75mm. or 50 x 114mm. slides such as 
used in milk and in dairy laboratory work. 


No. 489 Mechanical Stage. 


No. 490 Mechanical Stage. 


Cat. 
No. Description Price 


484 Plain Mechanical Stage to take 25 x75 
or 0 x 75mm. slides 

485. Graduated Mechanical Stage co t 
25 x 75 of 50x 75mm, slides 

489. Same as above but with provision to 
adjuse vernicrs. 

490. Graduaced Mechanical 
up to $0 x 114mm. slides 
Ieate ts wocdesived with above stages, 
deduct 


ke 


cage 0 take 


The Spencer Camera Lucida No, 500. 


Spencer Camera Lucida 


These instruments, of the Abbe-type, 
are now offered for both the regular lab- 
oratory microscopes (monobjective) and 
the stereoscopic microscope, the chief 
difference being in the mirrors—the large 
fields of the larter necessitating larger 
mirrors. 

‘The entire field of the microscopes may 
be viewed from above the prism, and the 
light can be so regulated as to show both 
the object and the drawing pencil with 
the same intensity. 


v 


In No. 500 two concentric adjusting 
screws are provided for correctly centering 
the instrament over the eyepiece. 

The entire prism box is hinged to swing 
on a horizontal axis and is casily thrown 
out of position for changing eyepieces or 
for careful examination of the object with- 
out the interposition of the prism. 

The mirror is supported on an adjustable 
bar graduated to indicate the distance of 
the mirror from the microscope. Gradua- 
tions are also provided to indicate the 
angle of inclination of the mirror. 


In No. 500 the relative intensity of il- 
lumination of the object and drawing 
pencil is regulated by two carefully graded 
series of neutral tint filters, one between the 
prism and the eyepiece, and the other be- 
tween the prism and the mirror. 

No. 505 differs from No. 500 in the omis- 
sion of the neutral tint filters between the 
prism and the eyepiece, and also the cen- 
tering screws from the prism box. 


Cat. 
No. Description 


Price 


500 Camera Lucida in ca 
505 Camera Lucida in case. . ee 
$01 Camera Lucida similar to No. 500 but 

for Stereoscopic Microscopes... .. 


Dual-Cone Revolving Nosepiece 


The accuracy of the centering of the 
objectives on the nosepiece depends upon 


Details of the Duai-Cone Revolving Nosepicce. 


435. Triple Nosepiece. 


the precision with which the part holding 
the objective revolves. In the Spencer 
Dual-Cone Revolviag Nosepicce the bear- 
ing shaft is double the usual length and 
has two conical bearings that are drawn 
together with a screw to maintain positive 
alignment. A spring insures a definite stop 
centering each objective. 


Cat. 
No. Description Price 


441 Single Objective Adapter. 
450 Donble Nosepiece 


460 Quadruple Nosepiece.... 


The Spencer Demonstration Eyepiese No. 432. 


Demonstration Eyepiece 


Demonstration eyepieces can be used on 
any laboratory microscope, allowing two 
persons to view the same field at the same 
time. They are of inestimable value both 
for quizzes and study. A conveniently 
located pointer easily moved to any part 
of the field is visible at the same time in 
both cyepicces. 


The side tube extends out horizontally 
and the eyepiece revolves about the axis 
of the extension tube, so that the user of 


the extension can incline his cyepiece at 
any angle to the vertical chat is conveni- 
ent. The auxiliary cyepicce is focusable 
independently of the one at the micro- 
scope tube by a knurled ring in the exten- 
sion tube 


Cat, 
No. Description Price 


432. Demonstration Eyepiece wih 6X Bye- 

ices cass ioe 

434 Demons 
pieces. 


Microprojection Prism 


Some instructors hesitate co pass out to 
students their more valuable slides or 
specimens requiring experience for proper 
illumination. Such subjects can be exhibit- 
ed hy using a prism over the eyepiece and 
projecting the image onto a ground glass 
or opaque screen, 

Any microscope, preferably one having 
2 substage condenser, can be transformed 
into a simple microprojector. The bright- 
ness of the image, of course, depends upon 
the intensity of che light source, as well as 
upon the magnification, projection dis- 
tance, room lighting conditions, etc, A 
low power objective, small screen and 
short projection distaace will give best 
results. 


Cat. 
No. Description Price 


346 Prism, 45° type, hinged to clamp 
which fits standard diameter eyepiece 


No. 346 Projection Prism. 


9 


Darkfield Quebec Colony Counter 


The new, improved Darkfield Quebec 
Colony Counter reveals colonies of bacteria 
clearly against a dark background. The 
illumination is uniform; bright enough to 
show the smaller colonies and to assist in 
distinguishing colonies from other struc- 
tures, yct free from glare. Counting is 
facilitated while fatigue is reduced. 


Magnification 


The 416” lens has the standard 1.5X 
magnification specified by the American 
Public Health Association and is mounted 
on a sliding rod for focusing to suit any 
operator. It is so positioned that errors 
from parallax are avoided. A second lens 
may hen ctriehed\isboven tenen cacrhes 
greater magnification is desired. When not 
in use the lens mount may be pushed down 
and out of the way. 


Ulumination 


Ulumination is brighter than from the 
previous model. Since the instrument re- 
mains cool, yentilation is not required and 
the illuminant is in a closed case. Bulbs 
can be teplaced readily. 


Design 
The front surface is inclined at an angle 
found comfortable for most technicians, 
An auxiliary tilting base is available when 
greater or less slope is desirable. 


Guide Plates 


A Wolffhuegel guide place is supplied 
with the instcumenc, Stewart and Jeffers 
guide plates are also available if desited 
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Centering Screws 


Centering screws are provided so thar 
the Petri dish may be centered when 
circularly ruled plates are used 


Case and Finish 
The case is built of sheet metal: 
101%" long 
10114," wide 
1014” high 
The instrament is styled to conform 


with the modern laboratory and finished 
in a rich maroon 


Cat. No. 


Description 


3330 


3329 


3331 
3332 
3333 
3334 
3335, 
3336 
3337 


Spencer Darkfield Quebec Colony: 
ounter with Wolffhuegel plate and 
40 watt, 120 volt bull a 


Same as No. 3330 but wich 50 wate, 
230 volt bulb. : 


Auxiliary Lens.....000.000 


Wolffhuegel Counting Plate 
Stewart Counting Place 


Jeffccs Counting 4 ue 
Extra Bulb, 40 wate, 120 volt. .MCP 
Auxiliary Tilting Base... 

Extra Bulb, 50 watt, 230 volt MCP. 


Welffinegel 


82 


9 


Microscope 


Mictoscope illuminators may be classi- 
fied broadly into two types, those with an 
illuminated surface and those with lens 
systems and reflectors. 

Lamps of the first type have a source of 
light atranged to illuminate a diffusing 
surface as uniformly as possible. This 
bright surface then becomes the source of 
light. They are convenient, generally less 
expensive than lamps with lenses, but also 
less efficient. Nos. 385, 361, and 362 are of 
this type 

The second type has a lens syseem co 
direct and control the concentrated light 
for best microscopy. A properly adjusted 
mitatys Banael Gee Mises oom provides 
an additional increase in intensity. Such a 
lamp usually is focused on the iris dia- 
phragm of the microscope, and the micro- 
scope condenser focused to bring the iris 
diaphragm of the lamp into focus with the 
specimen. When adjusted in this manner 
the iris diaphragm of the lamp is a field 
stop and the iris diaphragm of the conden- 
ser is an apercure stop. Illuminators of the 
Nos. 349 to 356 series, and the Nos. 369 


to 370, have lens systems. 


Iluminators 
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Universal Microscope Lamp 


The Spencer Universal Microscope Lamp 
fills a long felt need for a small illuminator, 
designed to give all types of illumination 
generally used in microscopy, as well as 
Providing a compact, adaptable light 
source for general laboratory work. 


le serves as an intense source of light and 
yet is cool enongh to handle and adjust 
The lamp house is constructed of alumi- 
num and, in addition to being well-ven- 
tilated, is provided with fins co increase 
the surface area and dissipate heat. Modern 
and attractive in appearance, it is universal 
in application and low in price. 


The triple lens condensing system is ina 
spiral focusing mount and provides sup- 
port for the filter holder of iris diaphragm. 
Cobalt, heat-absorbing glass, neutral den- 
sity or color filters for photomicrographic 
work may be inserted in the filter holder. 


The same size filter is used in the sub- 
stage of the Spencer microscopes as is used 
in the lamp. An iris diaphragm, available 
for use on the lamp, slips over the front 
Jens mount in place of the filter holder and 
will hold any of the filters in position. The 
lamp is a brilliant source which may be 
focused from a sharp image of the filament 
to an evenly illuminated spot of light. 


The 6.5 volt, 2.75 ampere, bayonet base, 
single filament type bulb may be easily 
changed. The voltage is controlled by a 
variable transformer. 


No. 353 Lamp is mounted in a three- 
link jackknife suppore and cast iron tri- 
angular base. It may be removed from the 
base for mounting on the Spencer Sterco- 
scopic Mictoscopes. 


Spencer Universal Microscope Lamp No. 
351 is supplied with an optical bench for 
attachment to mon-objective microscopes 
It is supplied without the base and links, 
but for the user who may wish these acces- 
sories also, No. 349 is listed. 


No. 356 Lamp is mounted on a rod six 
inches long to be used on any ring stand 
for illuminating scales, dials, and gages, 
and to provide ''spot’’ illumination where 
required in laboratory use. 


Universal Microscope Lamp No. 353. 
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Variety of Uses 


1, Microscope illuminant, Kohler il- 
luminator for microscopy. 

2. Low power inspection or dissection, 
providing a brilliant, even spot of light 
Size of area illuminated may be controlled 
to match field of microscope. 


3. Experiments in physics classes for 
demonstrating the principals of optics. 

4, General ‘'spoc’’ illumination in all 
laboratories. 


5. Photography. 


Cac. 
No. Description Price 


349 Universal Microscope Lamp, includ- 
ing three-link jackknife standard and 
base, optical beach attachment, aad 
adapter rod, and with 6.5 volt, 2.75 
ampere, clear glass bulb, bluc glass, 
and transformer... ... ‘i 

353 Universal Microscope Lamp, with 
three-link jacklenife standard and 
base, and with 6.5 vole, 2.75 ampere, 
clear glass buib, blue glass, and trans- 
former. 


351 Universal Microscope Lamp, with 
optical bench for attachment to com- 
pound microscope, with 6.5 volt, 
2.75 ampere, clear glass bulb, blue 
glass, and cransformer. 5 

356 Universal Microscope Lamp, with 
adapter rod, 6.5 volt, 2.75 amper 
clear glass bulb, blue glass, and eran: 
former, For use with any ting stand. 

354 Iris Diaphragm for above........ 44 


360 Clear Bulb, 6.5 vole, 


75 ampere 
: Mcp 
307 Filter, green glass, for above. ...... 
309 Filter, yellow glass, for above...... 
310 Set of three Neutral Density Filters 
for Nox 353 Lamp, providing 5%, 
25%, and 50% transmissions. ... 
308 Filer, heae-absorbing glass,{orabove. 
399 Ground Glass Disc for above... * 
395 Variable Transformer, 110-120 volts 
[CII Gelhtis con duancasisan ences 
477 Adapter for attaching No. 353 Lamp 
to body tube of Junior Stereoscopic 
Microscope and old seyle No. 55 low 
power microscope series. = 
478 Bracket for attaching No. 353 Lamp 
to the stage of Spencer Stereoscopic 
Microscopes Nos. 25, 26, and 28, 
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Adjustable Laboratory Lamp 


Adjustable Lamps Nos. 369 and 370 
meet a wide range of laboratory uses. They 
may be used for all general microscope il- 
lumination, for dark field work, and for 
photomicrography. 

Effective illumination is furnished by 
the combination of 100 watt bulb, silvered 
reflector, and effective system of condens- 
ing lenses. The size of the illuminated field 
is controlled by means of an iris diaphragm 
with graduations. The lamp is focused by 
adjustment of the slide unit containing the 
bulb and reflector. 


The lamp is easily adjustable on its sup- 
port, both as to angle and height. The 
large, heavy base and upright holds the 
lamp house rigidly in adjustment. 

Heat is dissipated by the ventilated lamp 
house. A non-heat-conducting button at 
the back of the lamp house makes it easy 
for the operator to change the angle of the 
light while working. 

The finish is a combination of crinkled 
black enamel and chromium plating. A 
five-foot cord, having a switch between 
lamp and plug, is supplied. Regular equip- 
ment includes bluc and ground glasses or 
Corning Daylite Glass, as ordered. 


Dimensions 


Diameter of base, 634 inches. Length of 
lamp, 7 inches. Diameter of lamp, 444 
inches. Diameter of aperture, 214 inches. 


Car. 
No. 


Description 


Price 


370A 


370B 


369A 


369B 


588 


589 
590 


554 


553 
743 


744 


745 


371 


374 


Lamp, complete as described, with 
100 wat, 120 vole, medium screw 
base bulb, and wieh onc blue and one 
ground glass. 


Lamp, complete as described, wich 
one Coming Daylite Glass. .. 

Same as 370A, bue without iris dia- 
phragm... 


Same 4s 370B, bue without iris dia 
phragm.. 


Ground glass, 284 inches diameter co 
fit Nos. 369 and 370 Lamps... 


Blue Glass Filter 29¢ inches diameter. 
Daylite Glass Filter 25% inches di- 
ameter... ? 
Filter and Water Cell Holder to fit 
Nos. 369 and 370 Lamps..... 

Water Cell. 


‘Neutral Density Filter, 14 x 3 inches, 
transmission 50%... 


‘Neutral Density Filter, 14x 3 inches, 
transmission 25%... : 


Neutral Density Filter, 14 x3 inches, 
transmission 5%. 


100 watt, 120 volt, Medium Screw 
Base Bulb. MCP 


125 watt, 230 volt, Medium Screw. 
Base Bulb... 
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Substage Lamps 


The compactness and adaptability of 
this Bakelite Substage Lamp makes ir 
particularly useful where 2 simple, port- 
able lamp is required. It provides ample 
illumination for most work and docs nor 
produce excessive heat. 

The lamp is designed for use either in an 
upright position directly in front of the 
microscope mirror, or, by removing the 
mirror, in a horizontal position under the 
microscope condenser. 

Constructed of tough Bakelite composi- 
tion, it is capable of withstanding the con- 
tinuous hard usage and minor accidents 
which occur in a laboratory. The smooth, 
satin black finish is permanent and casily 
cleaned. : 

For changing bulbs, the lamp is readily 
separable into two sections. The 10 wate 
bulb furnished has 2 minimum replacement 
cost and may be connected with any 110- 
120 volt current. Regular equipment in- 
cludes five feet of cord and either ground 
blue filter or Corning Daylite Glass filtcr, 
as ordered. A 15 watt bulb is also available 
and is recommended when the lamp is in- 
tended for use with a binocular micro- 
scope. 


Dimensions 


Height, over all, 314 inches. Body 214 
inches square, Diameter of aperture 12 
inches. 


Cat 
No. Description Price 


385A Bakelite Substage Lamp wich 10 
watt, 110 vol: bulb, acd blue glass. 

385B Bakelite Substage Lamp wich 10 
watt, 110 volt bulb, and Corning 
Daylight Glass........... 

385C Bakelite Substage Lamp with 10 
wate, 110 vole bulb, and ground glass. 

386 10 watt, 110 volt, Candelabra Base 
PI Ea eee eeetoe MCP 

388 15 watt, 115 volt, Candelabra Base 
Balbir Seta Byres MEP, 


Sabstage Lampy No. 385 useit ix front of stage, 


Substage Lamp No. 385 sesed below stage, 
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Chalet Type Microscope Lamp 


No. 361 Microscope Lamp is small and 
inexpensive, giving sufficient illumination 
for use with binocular microscopes when 
objectives of high magnifying power are 
used. 

It is equipped with a 60 watt, 120 volt 
bulb. This bulb is standard and can be 
purchased at any electrical supply store. 

The lamp is so well-ventilated that ic 
can be handled comfortably at any time. 
The visor over the light opening is so ar- 
ranged that, when the lampis ten or twelve 
inches from the microscope, the eyes at the 
eyepiece are shaded. 

A blue glass, ground on one side, is 
inserted in the aperture. A toggle switch 
is conveniently located near the base. Five 
feet of cord with plug are included. 


Dimensions 


Height, over all, 7 inches. Body, 4 
inches square. Aperture, 234 x 314 inches. 


Cat. 
No. Description Price 


361 Microscope Lamp with 6D watt, 
120 volt, frosted, Type D, medium 
serew base bulbs one blue glass 
ground on one side. 


362  Samcas above, but with plain ground 
glass in place of blue ground glass... 


364 60 wart, 120 volt, frosted, type D, 
Medium Screw Base Bulb...... MCP. 


Chalet Type Microscope Lamp No. 361 
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Spencer Hematological Equipment 


Hb-Meter 


Two instruments are available for the 


eae examination and analysis of blood: 
6c ° ¢ ” 

Bright-Line Spencer BrightLine Haemacytomerer 
Haemacytometer for counting red or white blood corpuscles. 


Spencer Hb-Meter for determining the 
concentration of hemoglobin in blood. 


Both instruments are designed and manu- 


factured to provide che convenience and 


precision needed by the physician. 


Haemucytometer No. 1483 


Spencer “Bright-Line” Haemacytometer 


The Spencer ‘'Bright-Line” Hacmacyto- 
meter is an instrumenc of many applica- 
tions: for yeast counts; for dust counts: for 
counts in’spinal, salivary, or other body 
fluids, However, its chief use is for making 
red and white blood cell counts. For chis 
work ic has become a standard in most 
hospitals and clinical laboratories, an in- 
dispensable aid to many thousands of 
physicians and scudents. 


The unique and most noticeable fearure 
of the ““Bright-Line™ Counting Chamber 
is the sharp contrast of the bright lines 
against the darker metalized background. 


In manufacturing the ‘“Bright-Line’™ 
Chamber, metal is deposited on the glass 
counting areas in a very thin semitrans- 
parentlayer, and the lines are ruled through 
the metal. This metal coating is then 
fused into the glass, 


Superior Visibility Through 
Contrast 


Greater accuracy and more comfort 
result from the use of this Haemacyto- 
meter, with less fatigue and eyestrain, be- 
cause the visibility is superior to that of 
other chambers. Under the microscope the 
lines appear white againse the scmicrans- 
parent darker background, with the cor- 
puscles thrown into bold telief. The visi- 
Bilicy of the lines depends mainly on this 
contrast. The triple dividing lines show 
clearly which cells lie within the counting 
areas. 


It is unnecessaty to secure such an exact 
adjustment of the illumination as is re- 
quired with lines ruled in glass. There is 
no glare to fog vision. The blood corpuscles 
or other particles in the field stand out 


The" Bright-Line' Counting Charnber 


clearly. It is not necessary to stop down 
the condenser as it is with orher chambers, 
since the lines can be seen at any opening 
of the condenser diaphragm. 

Green light is not necessary with this 
chamber, but if the user prefers light of 
this color, a green filter is available and 
may be used. (Catalog No, 307). 


Better Distribution of Corpuscles 


Because of the differences in the surface 
tension characteristics of the metalized 
surface on the “Bright-Line” Counting 
Chamber and the glass surface of the cover, 
the corpuscles are distributed evenly and 
the chamber is more casily filled.’ Even 
distribution of corpuscles is a recognized 
necessity for accurate counts. This for- 
tunate characteristic of the Spencer Count- 
ing Chamber is a real aid in counting and 
increases its value. 


Precise Construction 


The “Bright-Line’’ Counting Chamber 
is a single piece of glass with an H-shaped 
trough forming two counting areas. It has 
raised supports to hold che cover glass the 
proper 0.lmm, distance above these areas 

a concave indentation on the hack. 
Great care is taken to grind the supports 
and polish the counting plateans and 
cover glasses to correct size. The two cover 
glasses supplicd with cach chamber have 
plane polished surfaces to insure good con- 
tact with the cover glass supports. 

The slight concavity on the underside, 
directly under the rulings, has been intro- 
duced so that scratches which would im- 
pair efficiency will not appear in this area 
of the lower surface of ie chamber. This 
increases the useful life of the chamber. 

Every counting chamber is tested by 
exacting scientific methods. The National 
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sing for “'Bright-Line’* Counting Chamber 


Bureau of Standards certification is avail- 
able at a small additional charge. 


The leatherette cases are plush-lined and 
provide space for the counting chamber, 
cover glasses, and pipettes. There is suf- 
ficient space in all Spencer microscope 
cabinets or carrying cases for a Haemacy- 
tometer. 


The Spencer “‘Bright-Line’? Haemacyto- 
meter is better—it must be seen under a 
microscope in an actual test to realize fully 
its advantages. 


Standard Outfit 
Haemacytometer Listing 


Description Price 
Certified Red 
Certified White 
Red Pipette. 
White Pipette. 
Cover Glass 0.4 mm. é 
Certified Cover Glass 0.4 mm, 
Cover Glass 0.6 mm. & 
Hacmacycomecer:chamber with Dou- 
ble Improved Neubauer Ruling, two 
0.4 mm. cover glasses, one red and 
one white blood piperte, complece 
in cardboard case... eee 
Same as 1482 but with leachercete 
cass eennae cen pies 
Same as 1482 bue with chamber, 
cover glasses and pipettes certified.” 
Sane as 1483, but with chamber, 
caver glasses and pipettes certified.” 
““Bright-Line”” Counting Chamber, 
Double Improved Neubauer Ruling, 
without cover glasses... i 
“Bright-Line” Counting Chamber, 
Double Improved Neubauer Ruling, 
with two 0.4 mm. cover glasses... 
Same as 1492, but with chamber and 
cover glasses certified. ... as 
Cardbiard Case for Haemacytomerer 
Leatherette Case for Haemacycometer 
Filter, green glass, to fit microscope 
substage 5 


The Spencer Hib-Meter No. 1000 


Spencer Hb-Meter 


For measuring the hemoglobin concen- 
tration of blood at the bedside or in the 
physician's office, the American Optical 
Company has designed a small hemoglo- 
binometer in which a permanent glass 
wedge is used as a standard to make ac- 
curate colorimetric comparisons. No dilu- 
tions nor volumetric measurements are 
required. Less rhan three minutes is needed 
to make this simple determination with 
laboratory accuracy. 


Wedge for Comparison 


A definite thickness of hemolyzed blood 
is compared with a glass wedge having 
similar absorption characteristics through- 
out the wavelengths of light passed by the 
built-in eyepiece filter. The maximum ab- 
sorption of hemoglobin occurs for visual 
light in the green band of the spectrum, 
and it is in this range chat the comparison 
of hemolyzed blood and the glass wedge 
is made. Fortunately maximum visual sen- 
sitivity also occurs in the green range of 
the visible spectrum. 


Precise Glass Chamber 


The double chamber, similar to the 
hacmacytometer, has an H-shaped moat 
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which separates the two fields and spacing 
shoulders. A cover glass of equal thickness 
is held against the chamber by means of 
a metal clip. Two chamber places may be 
used in place of a plate and cover in order 
to provide a double depth blood layer to 
inctease the precision of measurement at 
low hemoglobin levels. 


Blood Quickly Hemolyzed 


With the chamber offset so that one pla- 
teau is exposed, a drop of blood is placed 
directly on it, 


The drop of blood is then hemolyzed by 
agitating gently with a hemolysis ap- 
plicator consisting of a small wooden 
stick tipped with a hemolyzing agent. 


The hemolyzing process can be followed 
visually, and is complete when the blood 
loses its cloudy appearance and becomes a 
clear red solution. At this point the cham- 
ber is pushed completely into the clip, 
where it is held firmly against the cover 
glass as one unit. The complete clip is in- 
serted in a slot in the instrument, and is 
now ready for use. 


With laboratory samples of blood the 
hemolysis may preferably be made in a 
small test tube. ‘The assembled chamber 


Spencer Hb-Meter disassembled to shew position of hurtercs and ball 


may then be filled with hemolyzed blood 
by capillary action and each side of the 
chamber may be used successively without 
cleaning between two samples. 


Built-in Illumination 


‘The Spencer Hb-Meter has its own built 
in light source which can be operated 
citer with batteries or from a 110-120 volt 
outlet by means of an accessory transform- 
et of resistance. When the transformer is 
plugged in, the batteries are automatically 
cut out of the circuit. The lamp illuminates 
an aperture, one half of which is covered 


by a glass wedge, and one half by che 
chamber and cover glass when in position. 
Light coming through cach half of the 
aperture is directed by a combination right 
angle biprism, and viewed through the 
eyepiece. 


Direct Reading Scales 


‘The glass comparison wedge is moved by 
a small metal knob extending through a 
slot in the side of che instrumene. Once the 
fields have been matched, the hemoglobin 
concentration is read directly from the 
scale, using the index mark on the knob 
as an indicator. A single setting permits 


Lefe ta right: Clip, Cover Glas, Chuanber, Hemolysis Applicators 


Transformer No, 1025 


reading of hemoglobin in grams per 100 
milliliters, or in terms of percentage based 
on 15.6, 14.5, or 13.8 grams per 100 mil- 
liliters eqnalling 100 per cent. 


Benefits from New Construction 


1, The Spencer Hb-Mcter yiclds hemo- 
globin determinations comparable with 
those of the best laboratory methods. 


2. Complete readings can be made in 2 or 3 
minutes. 


3. Easily carried in the hand, in the poc- 
ket, or in the doctor’s bag with his 
other instruments. 


4, Matching of the green split field is easy 
and contributes to precision. The com- 
parison wedge of permanent glass has 
light absorption characteristics almost 
identical with those of hemoglobin for 
the wayelength range in which com- 
parisons are made, 


5, The use of hemolyzed blood eliminates 
errors due to turbidity so that che in- 
vensity variations of light passin 
Hifeatsoeeness [eee bec ieverer ae 
only by true absorption of the light by 
hemoglobin. 
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Resistanee Ne. 1030, 


6. Inexpensive, disposable hemolysis ap- 
plicators are the only supplies neces- 
sary. 


7. The instrument is easy to clean and dry 
for subsequent use. 


Cat. 


No. Description Price 


1000 Hb-Meter outit, consisting of Hb- 
Meter, complete with 1 bulb and 2 
batteries, in dust-proof pouch; ac- 
cessory case containing one clip, one 
double-sided chamber, one chamber 
cover glass, and a vial of 25 hemoly- 
sis applicators. ..., 
Chamber Clip 
Chamber Cover Glass. 
Chamber... .... ere 
Bulb, Mazda No. 233 (wily purple 
bead). cece eceis 
Battery, standard size C flashlight 
Dust Pouch 

Accessory Case, empty. 
Complete Blood Chamber, consistin 
of clip, chamber cover ‘glass, an 
chamber 
Transformer, 50-60 cycle; for adape- 
ing Hb-Meter to 115 vole A. C, outlet 
Resistance for adapting Hb-Merer co 
any 119 volt outlec....... 5 ws 
Hemolysis Applicators, 4 vials of 25 
cach, in box...... sis 


1002 
1003 
1004 
1005 


1006 
1008 
1010 
1015 


1025 
1030 


1035 
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Spencer Microtomes 


From the carly ‘cutting engines’ to the 
fine precision microtomes of today, many 
ingenious instruments have been developed 
to cur thin sections for microscopic inves- 
tigation. Several outstanding designs were 
refined and improved by the engineering 
department. Numerous convenience fea 
tures were added. Today, Spencer micro- 
romes are recognized throughout the world 
as the standard instruments for fine work. 

The vatious Spencer mictotomes are 
described in che following pages. 

ROTARY MICROTOMES are most 
convenient for cutting scrial sections 
feom paraffin embedded specimens up 
to 144 inches. 
SLIDING MICROTOMES will ac- 
‘commodate larger specimens than ro- 
tary microtomes. They are used to cut 
materials embedded in celloidin, fro- 
zen and hard materials as well as those 
in paraffin, 
AUTOMATIC CLINICAL MICRO- 
TOMES are useful where speed in ex- 
amining frozen sections is important. 


They may be used to cut specimens in 
paraffin and celloidin. 
TABLE MICROTOMES are used for 
demonstration of the principles of 
microtomy in the class room, pre- 
raring plant sections for class use and 
‘or occasional usc not justifying a 
mote complete instrument, 

The Effective Use and Proper Care of the 
Microtome, an instructive booklet written 
by Oscar W. Richards, Ph.D., is available 
from the factory or any branch office at a 
cost of 25 cents. Staff scientists and tech- 
nicians are ready at all times to answer 
questions and help solve your problems. 


Above: No. 610 Rotary Mixrarone. 


Leftr The pasol turne she feed serew, 
astematically advancing the specinen, 
on the upward sirdke, 
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No. 810 Rotary Microtome 


Those who desire the convenience of a 
rotary mictotome at a moderate cost will 
choose this model. It is sturdy, smooth in 
operation and balanced so that it can be 
stopped at any position. 


Feed Mechanism 


A feature of all Spencer Rotary Micro- 
tomes which protects the feed mechanism 
from shock is the complete independence 
of chis mechanism from the vertical move- 
ment of the object. A spring holds the 
object block under tension in positive con- 
tact with the feed screw, but the block is 
free to move up and down as che crank is 
turned. The-substantial feed screw is at- 
tached to a ratchet wheel. A pawl, work- 
ing in the notches, feeds on the upward 
stroke and is released, returning free of the 
teeth on the downward stroke. 

The total excursion of the feed is 22mm. 
Sections can be cut from two to forty 
microns in thickness. A crank at the end 
of the feed screw provides a convenient 
means of adjusting the object to the knife 
and of returning the object clamp to the 
beginning of the feed screw when starting 
a new series of sections. When the object 
clamp reaches the extreme forward posi- 
tion, the feed mechanism automatically 
ceases to work, 


Object Clamp 


The ball and flange type object clamp 
has thtee adjusting screws to hold the 
object rigidly in position and provide the 


means for orienting it to any desired pasi- 
tion which may be changed in any plane 
without interfering wich that already ob- 
tained in another plane. The entire clamp 
may be rotated on its axis if any one of 
the screws is loosened. Blocks 32mm. wide 
and 17mm. high may be uscd. By removing 
an adapter, a block 27mm, high is accom- 
modated, Three object discs, 7¢’’, 114’ 
and 144” in diameter are supplied, 


Knife Holder 
The holder is simple, rigid and easily 
adjusted to and from’ the object. The 
angle of the cutting edge is adjustable 
through a small arc. 


Knife 
Spencer No. 940 knife, 110mm. long and 
of the highest quality stccl, is supplied 
conics wich No, 960 back and No. 955 
handle for sharpening. 


Finish and Case 
The finish is durable black alcohol- 

proof enamel and chromium plating. The 
instrument is shipped in a suitable wooden 
case. 

Size and Weight 
ati 984"! Height 8’” 
Width 8” Net Weight 31 Ibs. 


Cat. 
No. Description Price 
$10 Spencer Rotary Microtome with No, 

940 knife, 960 back, 955 handle, 

three object dises and 969 oil can 


The feed mechanism of Spencer Rotary Microremes is independent fro the vertical movement of the object. 


Abawe: No. 815 Rotary Micratonae. 


Lefes The stardy independent fod sorte 
will cut specimens from two to forty 
microns in thickness. 
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No. 815 Rotary Microtome 


Catalog No. 815 Rotary Microtome is of 
medium size and weight and provides 
extra smooth action as well as an adaptable 
type of knife holder. 


Feed Mechanism 


The feed mechanism is independent of 
the vertical movement of the object. The 
threads of the large feed screw are ground 
and lapped into the feed screw nut. The 
ratchet wheel, actuated by a pawl working 
in the notches, is attached to the feed 
screw and forward movement of the object 
block is accomplished only after the speci- 
research upward beyond the knife. 
The pawl is automatically lifted from the 
teeth of the ratchet wheel on the down- 
ward or cutting stroke. 

Total excursion of the feed is 22mm. 
Sections can be cut from two to forty 
microns in thickness. A crank at the end of 
the feed screw provides a convenient means 
of adjusting the object to the knife and of 
returning the object clamp to the position 
necessary for starting a new series of sec= 
tions. When the objec: clamp reaches the 
extreme forward position, the feed me- 
chanism automatically ceases to work, 


Object Clamp 


The ball and flange type object clamp 
has three adjusting screws to hold the 
object rigidly in position and provide the 
means for orienting it to any desired posi- 
tion which can be changed in any plane 
without interfering with that altcady 
obtained in anocher plane. The entire 
clamp may be rorated on its axis if any one 
of the screws is loosened. For the usual 
work, blocks 32mm. wide and 17mm, high 
canbe used. By remoying an adapter a 
block 27mm. high can be accommodated. 
Three object discs, 14/’, 114" and 144/" 
in diameter are supplied 


Knife Holder 


Double width clamps each support the 
knife along 114!’ at che cutting edge and 
provide for tilting the knife. 


Knife 
Spencer No, 942 knife, 120mm. long 
and of the highest quality steel is supplied 
complete with No. 961 back and No. 955 
inastle indices 


Finish and Case 


The finish is durable black alcohol- 
proof enamel and chromium plating. The 
instrument is shipped in a strong wood 
case. 


Size and Weight 
Length 934” Height 814”” 
Width 814” Net Weight 38 Ibs. 


Cac. 
No. Description Price 
BIS. Spencer Rotary Microtome with No 
942 Knife, 961 back, 955. handle, 
three object discs and 969 oil can... 
To substituce No, 827 Imnife holder 
on No. 815 add Seas 


Slideways on Spencer No. 815 Microtome meintain she 
precision of object movement. 


Above: No. £20 Precision Rotary Micrateme. 


Cover removed from Microtome No. 820 
to shoto feed mechanism. 
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No. 820 Precision Rotary Microtome 


The Spencer Precision Rotary Micto- 
tome No. 820 is designed for the most cri- 
tical serial sectioning. Ie has proven out- 
standing for cutting sections as thin as one 
micron—for cutting serial sections of un 
varying uniformity, There are probably 
more of these instruments than any similar 
type of microtome in laboratory use today. 
Their success arises from sound engineer 
ing, exactness in specification of the ma- 
terials used, and from control throughout 
cheir manufacture. This instrumenc is rigid 
and massive in construction—yet precise 
and convenient to use. 


Feed Mechanism 


The feed mechanism—a very important 
element in a microtome—is ‘entirely in- 
dependent of the vertical movement of the 
object. It is built rigidly into the base 
casting. The extra large feed screw is cate- 
fully ground and lapped into the feed screw 
nut. The ratchet wheel is attached to the 
feed screw, and notched so that specimens 
may be cut any desired thickness from onc 
to fifty microns, A pawl, working in the 
teeth, feeds on the forward stroke and is 
released, returning free of the teeth (pre- 
venting wear) on the return stroke. The 
force of the feed screw is transmitted to 
the specimen through an inclined plane. 
The setting is accomplished by turning a 
knurled button at the back of the case. The 
number representing the feed thickness 
appears opposite the indicator at the small 
opening in the side of the case near the 
balance wheel. A new positive feature on 
the feed mechanism facilitates the exact 
setting on the indicator so that even slight 
errors in setting are now impossible. 

The total excursion of the feed is 28mm. 
allowing a sufficient range for cutting a 
long series without resetting the knife and 
the feed mechanism. 

A ctank at the end of the feed screw 
provides a convenience means of adjusting 
the object to the knife and of returning the 
object clamp to the beginning of the feed 
when starting a new series of sections. 
When the object clamp reaches the ex- 
treme forward position, the feed mechan- 
ism aucomatically ceases to work. 


Object Clamp 

The object clamp is the standard ball 
and flange type which has been such a 
valuable feature on Spencer microtomes. 
Three screws hold the object in position 
and provide the means for orienting it to 
any desired position. The entire clamp can 
be rotated on its axis if any one of the 
screws is loosened. 

The object clamp is large enough to 
take a block 32mm, wide and 17mm. high, 
with an adapter that may be removed to 

rovide for a possible height of 27mm. 
hee object discs are re fale, supplied. 

The up-and-down stroke of the object 
clamp is 2 inches, which penis the cut- 
ting of large sections and gives sufficient 
stroke for cutting celloidin material. The 
clamp is held at its upper limi, for orient 
ing or trimming che block, by a lever under 
the balance wheel. 


Knife Holder 


No. 820 Microtome is equipped with a 
rigid knife holder. There are two wide 
clamps each supporting the knife along 
14 inches of the edge. The knife may be 
tilted through an exceptionally wide 
range of cutting angles. Adjusting screws 
provide for knives of different widths. 
‘The whole knife support is adjustable 
to and from the object, and is clamped 
easily and conveniently in any location by 
a lever operating with an eccentric cam. 


Knife 
Spencer No. 942 knife, 120mm. long and 
of the highest quality’ stccl is supplicd 
complete with No. 961 back and No. 955 
handle for sharpening. 


The amount of feed, in microns, és shown 
at the side of the case. 


Case 
‘The feed mechanism and other moving 
parts are covered to protect them from 
dust. The attractive cover of the instru- 
ment is hinged to the base casting, pet 
mitting casy access to the mechanism. 


Finish and Cabinet 


‘The finish is durable black alcohol-proof 
cnamel aod chromium plating. The in- 
secument is shipped in a substantial oak 
cabinet having a hinged door with a latch. 


Size and Weight 


Length 14” Height 834” 
Width 854” Net Weight 60 lbs. 
Cat, 

No. Description Price 


820 Spencer Precision Rotary Microtome 
wich No. 942 knife, 961 back, 955 
handle, three objece discs and 969 oil 

Wide clamps support the kife at the preferred cussing wgle. can : z 


r 


Plan drawing shows the detaile of No. 820 Microtome. K, knife bleck; SB, knife clamp; E, feed 

‘crank; C, object clamp; B, lacking lever; EC, shrust nut; P, feed screw tip; SP, inclined plane surfaces 

ES ft ee eae releasing plunger; EN, friction nat; RW, ratchet wheels 
leasing lever. 
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62) Microtome with binged cast open se show rhe independent feed mechanism and sturdy slides 


Rotary Microtomes 


Unicof |p % ae lOver-all size Approximate 
AG ealoet areca | Eze onl Obhcer eau rates ‘of Insteu- | Net Weight | Price 
Automatic| aA P| s ment in Pounds 
Ball |940 knife | Simple clamp cutting | 924” lon, 
$10 |2microns| 22 mm. | and 960 back angle adjustable | § “wide! 31 
Flange|955 handle | through small angle | 8 ” high | 
Ball |942 knife | Double supporting | 934’ lon; 
815 |2microns} 22mm, | and /961 back | clamp with adjustable | 814’ wide 38 
Flange|955 handle cutting angle 814” high 
Ball |942 knife [Double supporting clamp] _14”” lon, 
820 | 1micton | 28mm. | and |961 back |with cutting angle adjust- 854” wide 60 
/Flange|955 handle 


able through wide angle | 814” high | 
| 


Three object discs, #4, 134 and 13 inches in di 
All rorary microvomes haye an object clamp that will accommo: 
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cet are supplied on all rotary microtome. 
late object blocks up to 32x27 mm. 


Above: No. 850 Sliding Microtome, 


Lift: A crauk is geared to rhe feed 
sorew for making quick adjustments. 
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No. 850 Sliding Microtome 


When a wide variety of assignments in- 
cluding the cutting of frozen preparations, 
celloidin and hard specimens is likely to 
reach the laboratory, a Spencer sliding 
microtome is preferred, Rigid construc 
tion, freedom from play and smooth action 
are essential in obtaining uniform results, 
The two most important considerations 
are the knife slide and the feed mechanism. 
Success depends largely upon the precision 
of these two movements. 


Knife Slide 


Years of experience and continuous 
development account for the excellent 
slides on these Spencer microtomes, recog- 
nized by authorities to be an engineering 
achievement. 

The knife block, 3’’ wide and 514” 
long, to which the knife is clamped, slides 
on a horizontal surface at the top of the 
Mnain casting and is held in contact with 
the 1314” long top surface by carefully 
adjusted opposing bearings on the under 
surface. The oil contact between these 
difference surfaces (15 square inches) pro- 
duces an exceptionally easy action. 


Feed Mechanism 


The specimen, fed either automatically 
or by hand, moves upward at the end of 
each return stroke of the knife. Total ex- 
cursion of the feed is 30mm., the specimen 
moving in units of two microns up to a 
maximum thickness of forty microns. An 
indicator shows the amount of feed in 
microns. Excess alcohol or water used in 
cutting drain into a removable drip pan 
provided for the protection of the feed 
mechanism. A crank, geared to the large 
Ge!" diameter) feed screw, provides a 
rapid means of moving the object up to or 
away from the cutting position, 

To maintain the accuracy of the feed, 
the bearings supporting the object clamp 
are heavy, wide and carefully fitted, 
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Object Clamp 


The ball and flange type object clamp 
has three adjusting screws for orienting 
the specimen to any desired angle. By 
loosening any one of the screws the entire 
clamp may be rotated on its axis, An’ ob- 
ject disc 134’ in diameter is supplied. 


Knife Holder 


Many difference kinds of material may be 
handled since provision has been made 
for setting the knife at any angle to the 
direction of travel as well as tilted to any 
desirable cutting angle. A scale indicates 
the angle of tilt of the knife. Adjustin, 
screws facilitate the use of knives of dif- 
ferent widths. 


Knife 


Spencer No. 945 knife, 185mm. long and 
of the highest qualicy steel is supplied 
complete with No. 962 back and No. 955 
handle. 


Finish and Cabinet 


The finish is durable black alcohol-proof 
enamel and chromium plating. It is ship- 
ped in @ substantial oak cabinet with 

andles and a hinged door with latch. 


Size and Weight 


Length 1414 Height 11” 
Width 1014” Net Weight 63 Ibs. 


No. 


5 Description Price 
850 Spencer Sliding Microtome with No. 
861 knife clamp, 945 knife, 962 back, 
955 handle, one object disc, 13g’ 
diameter and 969 oil can. uz 


Abore: No. 


860 Sliding Microtome. 


Left: The feed mechnivm cam be set 
0 cut sections automatically or by band 
from 2 1040 microns in thick 
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‘This Spencer heavy duty sliding micro- 
tome is ideal for cucting large or unusually 
tough specimens. Extra overall size and 
weight make it capable of many assign- 
ments, such as cutting celloidin, paraffin 
embedded, frozen or hard preparations. 
No. 860 is the most useful microtome for 
the busy hospital or research laboratory. 


Knife Slide 


The knife block, 344'’ wide and 6” long, 
to which the knife is clamped, slides on a 
horizontal surface at the cop of the main 
casting. Tt is held in contact with the 16” 
long top surface by carefully adjusted op- 
posing hearings on the under side. The 
oil contact between these different bearing 
surfaces (20 square inches) insures an x 
ceptionally easy action. 


Feed Mechanism 


The specimen may be fed automatically, 
and moves upward at the end of each te- 
turn stroke of the knife. Total excursion of 
the feed is 42mm., the specimen moving in 
units of 2 microns up to a maximum thick- 
ness of 40 microns. An indicator deter- 
mines the specimen thickness, Excess 
alcohol or water used in cutting drain into 
a removable drip pan provided for the pro- 
tection of the feed mechanism. A crank, 
geared to the 14!’ diameter feed screw, 
provides a rapid means of moving the 
object up to or away from the cutting 
position, 


Object Clamp 


The ball and flange type object clamp 
has three adjusting screws for orienting 
the specimen to any desired angle. By 
loosening any one of the screws the entire 
clamp may he rotated on its axis. An object 
disc 134’ in diameter is supplied. 


Feed Screw 


The support for the object clamp is a 
large casting with wide, carefully ficced 
slide bearings, providing rigidity and 
freedom from lost motion. 


Lo) 


No. 860 Precision Sliding Microtome 
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Knife Holder 


Provision has been made for setting the 
knife at any angle to the direction of 
trayel’as well as to any desirable cucting 
angle. A scale indicates the angle of tilt of 
the knife. Adjusting screws facilitate the 
use of knives of different widehs. 

Catalog No. 862 Adjustable Knife Hold- 
er, which supports the knife ac both ends, 
isavailable at extra cost. It is recommended 
for cutting large specimens. It is described 
and listed with the microtome accessories. 


Knife 


Spencer No. 950 Knife, 250mm. long and 
of the highest quality steel is supplied 
complete with No. 963 back and No. 957 
handle. 


Finish and Cabinet 


‘The finish is durable black alcohol-proof 
enamel and chromium plating. The micro- 
tome is mounted permanently on a heavy 
wood base and is shipped in a substantial 
oak cabinet with handles and a hinged 
door with latch. 


Size and Weight 
Length 1714’ Height 1114" 


Widch 11” Weight 83 lbs. 

Gr 

No. Description Price 
360 Spencer, Precision Sliding Micro- 


rome with No, 861 knife clamp, 950 
knife, 963 back, 957 handle, one ob- 
ject disc, 1/4” diameter and 969 oil 


About: No, 888 Automatic Clinical Microtome is completely equipped with freexing attachonnt. 
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No. 888 Automatic Clinical Microtome 


Designed to fill a definite need in hos- 
peels where speed is important to success- 
ul surgery, the No. 888 Microtome makes 
it possible to cut frozen tissue almost as 
fast as it can be mounted: in less than 144 
minutes from the time the tissue is placed 
on the freezing plate. 


Feed Mechanism 


The feed mechanism consists of a ratchet 
wheel keyed to a vertical feed sctew which 
moves the specimen automatically with 
cach stroke of the handle. It can be dis- 
engaged by setting ac 0, or set to cut speci- 
mens from 5 microns to 50 microns in 
thickness. The graduations are in 5 micron 
intervals, 


Freezer or Object Holder 


The carbon dioxide freezing chamber 
and copper connecting cube, supplied as 
standard equipment, can be removed 
easily. For cutting paraflin of celloidin 
specimens a standard 114” object disc is 
provided, A large étip pany removable for 
cleaning, is mounted beneath the object 
holder, 


Knife Holder 


Two non-parallel arms hold che knife 
in such a way that the slicing cur utilizes 
much of the cutting edge, When the handle 
is turned, the knife describes a flattened 
are corresponding to the double movement 
of free-hand sectioning. 

The swinging arms and knife holder are 
sufficiently rigid to avoid deflection of the 
knife, thus assuring uniformity of thick- 
ness. 


Table Clamp 


‘The main supporting frame has a heavy 
clamp at the back by which the microtome 


can be fastened securely to the laboracory 


table. 


Knife 


Spencer No. 940 knife, 110mm. lon; 

natieithelaieheseacalitme eelisesalied 
complete with No. 960 back and No. 955 
Teeale for sharpening. 


Finish 
The finish is durable black alcohol-proof 


cnamel and chromium plating. 


No. 880 Automatic Clinical 
Microtome 

This microtome is exactly the same as 
the No. 888 except that it is not equipped 
with the freezing attachment. The usual 
paraffin or celloidia sectioning is possible 
and, when necessary, a freezing chamber 
can be attached easily. 


Cate 
No. Description Price 
880 Spencer Auwomatic Clinical Micto- 

tome with No, 940 knife, 960 back 
and 955 handle and with one object 
dise, 194" diameter 
Object clamp for parafiin or celloidin 
Spencer Automatic Clinical Micro- 
tome with No. 940 knife, 960 back 
and 955 handle with one 114" die 
ameter object disc and 930 fre 
actachment for COp 


pag A atten 
888 


No. 880 Microtome és the same as 888 but does nor have the 
freexing, attachment. 
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No. 900 Table Microtome 


When sed is not essential and a hand 
operated feed is sufficient, No, 900 Table 
Microtome will be satisfactory. It is wide- 
ly used in schools for section cutting in 
clementary biology and is adequate for 
much plant material. Using a razor or a 
microtome knife with handle attached, 
one can cut scctions from 5 to 500 microns 
thick. 


Feed 


Moyement on the parallelogram prin- 
ciple is regulated by a micrometer screw 
with graduated disc and index plate by 
which any desired thickness of sections 
may be cut in steps of 5 microns. 


Object Holder 
Specimens up to 144," can be handled 


Knife Slide 
Horizontal glass plates 374" long by 
1%! wide provide travelling ways upon 
which the knife slides so that the knife 


will be supported for more than the 
length of the cut. A slicing cut may be 
made. 


Table Clamp 


The main frame has a heavy clamp at 
the back by which the microtome can he 
fastened securely to the laboratory table. 


Knife 


This microtome is supplied without a 
knife. Hither a section razor (straight edgc) 
or a Spencer knife with back and handle 
may be used. 


Cat. 

No. Description Price 

900 Spencer Table Microrome without 
knife... 


902 Spencer Table Microcome without 
Knife but with 930 freezing actach- 
ment for COs... ... 


Below: The No, 900 Table Mieratome 
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Spencer Microtome Knives 


Spencer Knife, Back and Handle. 


Most of this space is devoted to the quality. Steel is heated to the proper tem- 
mechanical construction of microtomes, yet peracure—quenched to obtain the maxi 
the finest microtome is useless without a mum hardness— partially drawn to bring 
good knife, properly sharpened and set at out toughening characteristics— tested for 
the right angle. hardness and micro structure, then finish- 
ground and honed for critical use in the 
laboratory. 

Steel of a sairably high carbon content is 
specified for Spencer microtome knives to 
provide myriads of carbide particles (al- 
most as hard as diamonds) imbedded in the 
marrix. These carbide particles maintain 
the maximum cutting efficiency. 

Spencer knives are broad and heavy. 
They are sufficiencly rigid co maintain a 
Today technical control throughout the true edge even when cucting very large 
manufacturing processes assures uniform hard specimens. 


The Company has fully appreciated its 
responsibility to produce knives of the 
highest quality and has carried on 
continued research and experimentation. 
This theoretical work has supplemented 
the experience of manufacturing and sharp- 
ening many thousands of microrome 
knives since the start of the present cen- 
tury. 


SPENCER MICROTOME KNIVES, 


Gat. No. | Length Type For Use with Microrome Price 


940 110 810 880 888 900 


942 120 | 815 820 900 
343 120 | Hollow Ground 815, 820 

945, 185 820 850 

946 185 Hollow Ground - 820 850 

950 250 860 

951 250 Hollow Ground 360 


Icis recommended that an individually fitced knife back be ordered with each knife, (See chart below.) 


SPENCER MICROTOME KNIFE BACKS SPENCER MICROTOME KNIFE HANDLES 
Gat, | Length | po. ee with Knife || Price Cat. No. | For Use with Knife Price 


No. | in mm. se 


960 | 10 940 % 
ee oe oe On 955 940 942 943 945 946 
go2 | 185 945 946 

963 | 250 950 951 ze ae 


iL 
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Sharpening Microtome Knives 


Special machinery has been developed GE 


for sharpening microtome knives and No. Description Price 
laboratory methods have been set up for anpana Sroxcon KNIVES 

testing them. All new knives are put into 940110 mm. knife Sn9060 

their original excellent condition with 342-43 120 mn. knife 

this method and it is just as uscful for re- 343-40 185 mm. Knife 

sharpening. 


Knife Holders 


Spencer Knife Holders prevent deflec- 
tion of the knives, even with very tough 
materials, The wide clamps of the No. 
827 hold the knife rigid at the edge. For 
the longer knives on the sliding micro- 
tomes, the No. 862 supports both ends 
armly. 


Cat 
No. Descripeion Price 
$27, Spencer Standard Knile Holder ceg- 
ularly supplied on No, 820 Micro- 
tome can also he supplied for No. 815 
861 Spencer Standard Knife Holder reg- 
ularly supplied on Nos. 850 and 860 
862 Spencer Adjustable Knife Holder for 
supporting the knife at both ends 
may be used on No. 850 and No. 860 __ 


Razor Blade Holder 


The Spencer Holder No. 966 for safety == 


razor blades can be used on any totary Ne Description Price 
microtome provided with a knife clamp 968 Spencer Holder for salety razor blade 
except No. 810. "for use on rotary tnicrotome. +. +... 

A new principle for holding the blade 967 Gillette Microtome Raror Blade, 


is used: a wedge, pulled into place by a See ES USEEDEE ORI 


screw, exerts even pressure throughout the 
Iength of the blade and che design is such 
that very litcle strength is necessary to 
tighten the blade immoyably in place. 
Thus, rigidity equal to that of a standard 
microtome knife can be obtained. 

There are two hard steel inserts dove- 
tailed into the body of the holder which 
will prevent marking by the screws of the 
microrome knife holder. 

Designed to hold any of che flat razor 
blades or non-backed knives not over] mm, 
thick, this holder is an efficient aid to good 
sectioning. 


Spencer Razor Blade Holder No. 966. 
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Spencer Freezing Attachment for CO2 No. 930 


The Spencer Freezing Attachment No. 
930 incorporates an insulating ring be- 
tween the knurled plate, to which the 
object is frozen, and che rest of the appara- 
tus. This prevents the conduction of heat 
to the specimen from the other parts, thus 
saving time and gas. 

The chamber is provided with a pin, 
like that on the object clamp, which fits 
into the socket on the microtome. The 
chamber is connected with the carbon 
dioxide cylinder by a flexible copper cube. 
This can be used on Nos. 850, 860, 880 and 
900 microtomes. 

Tn operating, the valve at the chamber 
should first be closed and the valve at the 
cylinder be slightly opened to admit the 
gas into the tube; then by opening and 
closing the small yalve at the chamber in 
quick succession, the tissue is frozen with- 
out waste of gas or inconvenience caused 
by the chamber or connections freezing up. 


Freezing Attachment No. 930 as used on No. 888 and 900 
Lscrotome. 


Cat 

No. Description 

930 Frecuing attachment comple wich 
copper tube connections wich 13%!" 
diameter freezing chamber 


Price 


Knife Cooling Deflector 


The Knife Cooling Deflector fits around 
the specimen holder of the 930 Freezing 
Attachment and directs the exhaust gas 
against the under surface of the knife 
rather than in all directions around the 
head, thus cooling the knife simulran- 
eously with the specimen. 

The Deflector serves a dual purpose 
since some of the gas after striking the 
knife sttikes the upper surface of che speci- 
men which results in quicker and more 
uniform freezing of the specimen. 

The amount of gas deflected on the tissue 
may be regulated by moving the knife 
nearet to or farther from the exhaust slot. 


Cat 
No. Description 


$89_Knile Cooling Deflector... 


Price 


GAs ENTERS HERE 


Knife Cooling Deflector No. 889. 
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Spencer Large Object Clamps 


No. 628 Objeor Clamp. No, 663 Object Clamp. 


The Spencer Large Microtome Object depth is 54’", Both are heavily plated wich 
Clamps Nos. 828 and 863 arc designed to nickel and chromium, and are casy to 
hold larger specimens. No. 828 may be clean. 
used on Spencer Microtomes Nos. 820, 815, 
or 850. No. 863 may be used on No. 860. 


The No, 828 clamp is 184” wide and the = Y® Dee eo re 
eee al eas ee of 17”. The S28 Large Object Clamp, as described... 
lepth is $4". g 2 863 Large Object Clamp, as described. .. 
he No. 863 clamp is 214’ wide and the 885 Object Clamp for paraffin or celloi- | 
jaws will open 2 maximum of 2”. The din foc use on 880 Microcome..... a 


Other Microtome Accessories 


Gr Car 
No. Description Price No. Description Price 
S13. 7A” diameter object disc for all mi- SIL_1387 diameter object dise for all mi- 

erorpmes se CFOLOMES ihe wiv nss ean das es | 
812. 114” diameter objece dise for all mi- 969. Pike Oil for microromes and hones— i 
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Stereoscopic Microscopes 


Stereoscopic microscopes ate essential 
for the examination of gross specimens in 
Botany, Zoology, Anatomy, Embryology, 
Dermatology, and Entomology. They are 
an indispensable tool in Mineralogy and 
Metallurgy. They are vital to the inspec- 
tion of surface characteristics in the manu- 
facture of precision mechanical parts. They 
also play an increasingly important role in 
maintaining standards of purity and quali- 
Cate coniprees iduccries Finally, 
many operations, such as the manufacture 
of minute precision parts or the dissection 
of biological specimens to reveal cell strac- 
ture, can be performed most eifectively 
under the stereoscopic microscope. 
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Stereoscopic Microscopes 


also conmonty called 
Greenough Microscopes 
Binocular Dissecting Microscopes 
Wide Field Binocular Microscopes 
Low Power Binocular Microscopes 


‘Two distinctive characteristics of Spencer 
Stereoscopic Microscopes make them espe- 
cially adaptable for a wide variety of ap- 
plications. First, the image is erect, rather 
than inverted as with the regular mon- 
objective microscope, and all movements 


Features of 


The design of the prism system in all 
stereoscopic microscopes provides an erect 
image, so that in this respect all are equal 
The unique prism system in Spencer Stereo- 
scopic Microscopes, however, noticeably 
increases the perception of depth in the 
image. This is accomplished by having the 
axes of the paired objectives converging at 
12°. The prism syscem then bends the 
pencil of rays 2° toward the center, so 
that the axes of the eyepieces converge at 
only 8°, which is the normal convergence 
of the eyes for reading and other close 
work, This accounts for che unusual com- 
fort and case in using the Spencer Stereo- 
scopic Microscope. 


Optical Features 
Objectives 


An important optical part of any micro- 
scope is the objective. Spencer paired ob- 
jectives consist of two achromatically cor- 
rected lens combinations, centered and se- 
curely mounted in the holder. Satisfac- 
tory stetcoscopic vision depends on depth 
of focus as well as angle. American Op- 
tical Company's scientists have found a 


of the object appear in their actual direc- 
tions, not reversed. Second, the image has 
areal and natural depth which shows the 
characteristics of the specimen in their 
tue perspective, rather chan flac. 


Construction 


EYEPIECE 
INDIVIDUAL 
EYEPIECE 


FOCUSING 
ADJUSTMENT 


PRISM SYSTEM, 


REVOLVING 
NOSEPIECE 


FOCUSING 
‘ADJUSTMENT. 


STAGE CLIP. 


EYE LENS. 


<FIELD LENS 


_AIRROR 


Spencer Stereoscopic Microscope No. 25LF. 


Single pained objec: 


date. 


practical balance between depth of focus 
aad aperture, chat provides depth 2s well 
as brilliant resolution. 

The objective mounts are designed so 
that the objectives can be clipped quickly 
and easily on the nosepiece. Because of the 

sitive method of attachment, the paired 
objective will always return to center. 


Eyepieces 


The cyepieces for the Spencer Stereo- 
scopic Microscope are designed to cover 
the exceptionally large field made avail- 


Table of Magnificati 


Mudsiple revolving nosepitce, showing shvee paired objectives. 


able by the objectives. They are corrected 
for both chromatic aberration and curva- 
ture of field. The eye lenses arc large and 
have unusually high cyc-poines. 


Range of Magnification 


The wide range of magnification 2vail- 
able on the Spencer Stereoscopic Micro- 
scope, from 6.3X to 144X, is a real con- 
venience, Seven different powers in paired 
objectives, and four different powers in 
paired eyepieces provide a total of 23 dif 
erent magnifications within this range. 


ions and Fields of View 


EYEPIECES 


OBJECTIVES 


9x 


12X. 5X 18X, 


Designation | Ca##l0g | Cacalog No. 1184_| Catalog No. 1185 | Catalog No. 1186 | Catalog No. 1187 


Number 


Magnif.| Field | Magnif.| Field | Magnif.| Field 


Magnit. | Field 


0.7X 294 6.3 |26.2mm.) 8.4 | 246mm.) 10.5 | 24.0mm.| 12.6 | 16.smn 

1.0K 295, 9.0 ]19.7mm.| 12.0 |18.3mm.] 15.0 |16.8mm.| 18.0 | 12.0ma 

2.0X 286 18.0 | 9.6mm.| 24.0 | 9.0mm.] 30.0 | 8.4mm.) 36.0 | 6.0mm. 
3.0% 297 27.0 | 6smm.| 360 | 50mm.| 45.0 | 5.6mm.) 54.0 | 4.0mm. 
4.0K 298 36.0 | 4.9mm.| 48.0 | 4.5mm.| 60.0 | 4.2mm.) 72.0 | 3.0mm. 
6.0K 299 54.0 | 3.3mm.| 72.0 | 3.0mm.| 90.0 | 2.8mm.| 108.0 | 2.0mm. 
8.0X 300 72.0 | 25mm.| 96.0 | 2.2mm,| 120.0 | 21mm.| 144.0 | 1.5mm. 
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Two Binocular Bodies 


In addition to the vertical binocular 
bodies, inclined bodies which have the 
eyepieces inclined toward the observer can 
be supplied ac a small addicional cost. In- 
clined bodies are available on all stands 
and are selected almost universally for re- 
search work, or in any application requir- 
ing prolonged periods of observation. The 
inclination of the eyepieces enables the 
observer to maintain comfortable posture. 
Eyes, neck, and shoulders are in a normal, 
restful position during observation, 


Mechanical Features 
Adjustments 


In addition to the adjustment for inter- 
pupillary distance, all instruments are pro- 
vided with a means of adjusting one cyc- 
piece to compensate for differences in vi- 
sion between the eyes of the observer. 
Vertical adjustment of the microscope is by 
diagonal rack and spiral pinion, The micro- 
scope body is attached to the rack by 
means of a slide which greatly extends the 
range of moyements oyer that which 
would be possible with the rack and pin- 
ion alone, 


The Multiple Revolving Nosepiece 


The multiple revolving nosepiece has 
importance advantages. Dust will not settle 
on the back lenses of the objectives, be- 
cause of the dust-tight construction of the 
nosepiece, nor on the front lenses, since 
the objectives are never tipped out of the 
vertical position. Ic will accommodate any 
three Spencer paired objectives and affords 
a most convenient means of changing mag- 
nifications. The periphery is knurled, pro- 
viding a good grip to assure smooth rota~ 
tion. The paired objectives not in use are 
between the optical axis and the arm. This 
arrangement facilitates rapid positioning 
of the specimen and climinates the pos~ 
sibility of shadows on the subject under 
observation, as there are no parts extend- 
ing out in front of the optical axis. 


a MBAS 


Illustrations shew exteptionally great range of adjustment: 
top, set for bigh abject: below, focused on table. 
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Spencer Stereoscopic Microscopes 


No. 25 and 


These microscopes are identical except 
for their binocular bodies. The No. 25 has 
a vertical binocular body. The No. 25L has 
an inclined binocular body. The angle of 
inclination is 22° from the vertical. 


The Spencer Stereoscopic Microscope 
No. 25 is supported on a large, heavy, 
stable base, 514’ wide and 8” long. Care~ 
fal study was given to the stage height to 
provide sufficient space G14’) above the 
table, thereby insuring ‘proper illumina- 
tion from the large (60mm.) reversible 
mirror. As a result, maximum comfore can 
be maintained in manipulation. The large 


Spencer Stereoscopic Microscope No. 25F. 


No. 25L 


level stage, 5'’ x 7”, has a flush top and 
provides for the use of the No. 484 un- 
graduated mechanical stage. The stage 
Clips can be used in two positions so that 
a very large or a comparatively small ob- 
jest can be fixed securely in position. 
deeeralerencsins (pase iced Gusti seewece 
the optical axcs and the arm 


A 234" excursion of the rack and the 
movement in the slide mounting of the 
body gives a total range of 414'’ and makes 
possible observations on exceptionally 
large objects. The instrument has an in- 
clination joint permitting inclination to 


Spencer Stereescople Micrescope No. 2SLP. 


an angle of 45° and insuring stability in 
any position. A metal background plate, 
black on one side and white on the other, 
fits into a slot beneath the glass stage. 
The glass stage is removable so that it 
can be washed easily when dirty, or re- 
placed with a new one if damaged. 


A thumb screw holds the base and upper 
parc of the instrumene together. By releas- 
ing this screw, the base can be removed if 
icis found desirable to use this inscrument 
as No. 26. Hand rests are included. 


A selection of various optical combina- 
tions which have proved most generally 
useful is shown below. The stands are also 
listed without optics, so that by selecting 
objectives and eyepicces listed on page of 
accessories and consulting the price list, 
the price of any combination for individual 
requirements can be readily determined. 


The large level table, shoon abone, bas a flush top 


The equipments listed are only sugges- 
tions for useful combinations. The pur- 
chaset can make up his own equipment by 
taking the price of stands 25A or B and 
25LA or LB and adding to them the objec- 
tives and eyepicces desired. See page of 
accessories for listings of these optics. 


Car. Car. 

No. Description Price No Description Price 

25A Spencer Stereoscopic Microscope Q5LA Spencer Stereoscopic Microscope 
stand with vertical binocular body, stand with inclined binocular body, 
having a single paired objective having a single paired objective 
adapter, but without paired objec~ adapter, but without paired ob- 
tives or paired eyepieces. Furnished jectives or paired eyepieces. Fur- 
in a leatherette covered hardwood ished in a leatherette covered hard~ 
Gabingce ieee Oke esse wood cabinet. 

25B  Sameas above but with multiple rc- 25LB Same as above but with multiple 
volving noscpiccc.. revolving nosepiece. % 

25C Spencer Stereoscopic Microscope pean 
Hun cata! avenge hody, ie 25LC Spencer Stercoscopic Microscope 
APA RR CRA ETC etter aprers with inclined binocular body, hav- 
with 2.0X paired objectives, 9X ing asingle paired objective adapter, 
ited eyepicces. Magnification 8X. with 2X paired objectives, 9X pi 
Paetened cars leaherets covered cd cycpicces, Magnification 18X. 
aed eoeeeanioee Furnished in a leatherette covered 

hardwood cabinet, ae 

25F Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 25LF Spencer Stereoscopic Microscope 
ing a multiple revolving nosepicce, with inclined binocular body, hav- 
with 1,0X, 2.0X, and 3.0X paired ing a multiple revolving nosepicze, 
objectives; 9X and 12X paired eye- with 1.0X, 2.0X, and 3.0X paired 
pieces. Magnifications 9X w 36X. objectives; 9X and 12X paired eye- 
Furnished in a leatherette covered pices. Magnifications 9X to 36X. 
hardwood cabinet... Furnished in a leatherette covered 

25G Spencer Stereoscopic Microscope Pee HIS I ania ie) 
esehive dies Dinca asaya a 25LG Spencer Stereoscopic Microscope 
tiple revolving nosepiece, | wich a ciciac lined iacaalee Boars mae 
1.0X, 3.0X, and 6.0X paired ob- NERS een earl 
y i meee ple revolving nosepiece, | wi 
jectives; 9X and 15X paired ey 1.0X, 3.0X, and 6.0X paired ob- 
ieces. Magnifications 9X to 90X. Hoc vesssox and ISRO plredleves 
‘urnished in a leatherette covered Vicces, Magnilicstions 9X co/90x 
inekvea edb sce 2 Furnished in a leatherette covered 

484 Mechanical Sage to fit No. 25 hardwood cabinet 
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Spencer Stereoscopic Microscope 
No. 26 and No. 26L 


These microscopes arc identical except 
for their binocular bodies, The No. 26 has 
a vertical binocular body. The No. 26L 
has an inclined binocular body. The angle 
of inclination is 22° from the vertical. 

The Spencer Stereoscopic Microscope 
No. 26 is che same as the upper part of 
No. 25, bue with the V base, mirror, and 
inclination joint removed. The glass stage 
is removable. The arm may be lowered 
to a point where (with the glass stage re- 
moved) one may focus on any portion of 
any large area on which the instrument 


Spencer Stereoscopic Microscope No. 26 F. 


may be placed. This instrament is satis- 
factory for any work where transmitted 
light is not used, and ic can be equipped 
with a base and converted into a No. 25 
at any fucure time 


The cquipments listed ate only sugges- 
tions for useful combinations. ‘The pur- 
chaser can make up his own equipment by 
taking the price of stands 26A or B and 
26LA or LB and adding to them the ob- 
jectives and cycpieces desired. See page of 
accessories for listings of these optics. 


Spencer Stercoscopie Microscope No. 26LF. 


No. 353 Lamp monnted on body of No. 266. 


No. 393 Lamp mounted on stage of No. 26LG by means of No. 478 Bracke. 


268 


a6C 


26F 


26G 


24 


Description 


Spencer Ssereossopic Microsco 
stand with vertical binocular body, 
having a single paired objective 
adapter, but without paired objec 
tives or paired eyepicces. Furnished 
in a leatherette covered hardwood 
cabinet, Seater men 
Same as above but wich multiple 
revolving nosepiece... : 
Spencer Stereoscopic Microscope 
with vertical binocular body, ha: 
ing a single paired objective a 
€f, with 2.0X paired objectives, 9X 
paired eyepiece, Magnifcacion ISX; 
RUbuled i a eactcrerre covseed 
hardwood cabiner. 


Spencer Stereoscopic Microsco, 
hl eitcall iioevlan Bey bet: 
ing a multiple revolving nosepiece, 
with 1.0X, 2.0X, and 3.0X paired 
objectives; 9X and 12X paired eye- 
pices. Magnificarions 9X co 36X. 
Furnished in a leatherette covered 
hardwood cabinet. 
Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving nosepicce, ' with 
1,0X, 3.0X, and 6.0X paired objec- 
tives; 9X and 15X paired eyepieces. 
Magnifications 9X to 90X. Furnish- 
ed in 2 leatherette covered hard- 
wood cabiner. 


Base to convert No, 26 into a No, 25 


Price 


26LB 


26LC 


26LF 


26LG 


Description 


Spencer Stereoscopic Microscope 
stand with inclined binoculac body, 
having a single paired objective 
adapter, but without paired objec 
tives or paired eyepieces. Furnished 
in a Teathercte covered hardwood 

inet. 


Same as above but with multiple 
revolving nosepiece...., 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a single paired objective adape- 
er, 2.0X paired objectives, 9X. pair- 
ed eyepieces. Magnification 18X 
Furnished in a leatherecce covered 
hardwood cabiner. 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing 2 multiple revolving nosepiece, 
with 1,0X, 2.0X, and 3.0X paired 
objectives; 9X. and 12X paired cye- 
ices. Magnifications 9X wo 36K. 
[Gabel We Guiccin nel 
hardwood cabinet... 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepicce, ” wich 
1.0X, 3.0K, and 6.0X paired objec- 
tives; 9X and 15X paired eyepieces. 
Magnifications 9X to 90X. Furnish- 
ed in a leatherette covered hard- 
wood cabinets. ssese0 
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Spencer Stereoscopic Microscope 
No. 28 and No. 28L 


These microscopes are identical except 
for their binocular bodies. The No. 28L 
has an inclined binocular body. The angle 
of inclination is 22° from the vertical. 


In certain types of work, the advan- 
tages of the No. 25 microscope should be 
combined with the flexibility of move- 
ment of the No. 23. Such a combination is 
presented in the Spencer model No. 28. 


The stand is sturdy, rigid, and well 
proportioned, with the long slide of the 
focusing mechanism so designed that it 
permits focusing on the table when the 
base of the instrument is removed. The 
binocular body is fastened to this slide 
by a jointed arm which carries the micro- 
scope body to aay position in a horizontal 
plane over the specimen. The two parts 


Spencer Stercoscopic Microscope No. 26F. 


of the arm may be folded together to bring 
the binocular body over the center of the 
5! x 7” glass stage, in which position it 
is often used. 

The mirror is mounted in a universal 
joint. Hand rests accompany the micro- 
scope, A horizontal dovetail slide holds 
the upper part of the microscope to the base. 
A single set screw clamps chis tightly in 
position. 

A nicely finished hardwood board, 
1234” x 814", grooved on the underside, 
is provided for covering the stage of 
the microscope. This large plane surface 
is ideal for holding herbarium sheers, fos- 
sils, or other large objects. It is also useful 
for quick scanning of groups of small me- 
chanical parts, such as bearings and fila~ 
ment wires 


Spencer Stereescopie Microscope No, 28LP. 


Lo 


Because of the manner in which the 
binocular body is swiveled and revolves 
360° in its ring mount, it is possible to 
examine a large area quickly, always keep- 
ing the eyepieces in a comfortable relation 
to the eyes by grasping the binocular body 
and moving as desired. When a fixed posi- 
tion is desired, the joints may be firmly 
clamped. 


‘The equipments listed are only sugges 
tions for useful combinations. The pur- 
chaser can make up his own equipment by 
taking the price of stands 28A or B and 
28LA or LB and adding to them the ob- 
jectives and eyepieces desired. See page 
of accessories for listings of these optics. 


Upper part of No. 20F equipped with hardwood board instead of glass stage. 


28A Spencer Stereoscopic Microscope 
stand wich vertical binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired eyepieces. Furnished 
in a leatherette covered hardwood 
cabinet. 


28B Same as above but with multiple 
revolving nosepicce.......++ 


28C Spencer Stereascopic Microscope 
with vertical binocular body, inav- 

ing a single paiced objective adape- 

er, with 2,0X paired objectives, 9X 

‘ited eyepicces, Magnification 18X. 

ed in a leatherette cavered 

hardwood cabinet. 


28F Spencer Stereoscopic Microscope 
wich vertical binocular body, mul- 
tiple revolving nosepicce with 
1,0X, 2.0X, and 3.0X paiced objec- 
tives; 9X and 12X paired cyepicces 
Magnilications 9X to 36X. Furnish- 
ed in a leatherette covered hard- 
wood cabinet........--- 


28G Spencer Stereoscopic Microscope 
with vertical binoctlar body, mul- 
tiple revolving nosepiece, with 
LOX, 3.0X, and 6.0X paired objec- 
tives; 9X and 15X paired eyepicces. 
Magnifications 9X to 90X. Furnish- 
ed in a leatherette covered hard- 
wood cabinet 


28LB 


28LC 


28LF 


28LG 


Description 


Spencer Stereoscopic Microscope 
stand with inclined binocular body, 
having a single paired objective 
adapter, bur without paired objec- 
tives or paired cyepieces. Furnished 
in a leatherette covered hardwood 
cabinet... 2... f 


Sane as above but wich multiple 
revolving aosepiece...... 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a siagle paired objective adapt- 
er, with 2,0X paired objectives, 9X. 
paired eyepieces. Magnitication 18K. 
Furnished in a leatherette covered 
hardwood cabinet, ....... 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving noscpiece, wich 
1,0X, 2.0X, and 3.0X paiced objec- 
tives} 9X and 12X paired eyepieces. 
Magnifications 9X to 36X. Furnish- 
ed in 2 leatherette covered hard- 
ood cabinee. 


Spencet Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving noscpicce, wich 
1.0X, 3.0X, and 6.0X paired objec- 
tives} 9X and 15X paired eyepieces. 
Magnifications 9X. to 90X. Furnish- 
ed in leathererte covered hardwood 
cabiner. 


ws 
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Spencer Stereoscopic Microscope 
No. 23 and No. 23L 


Spencer Stereoscopic Microscope No. 23 
is designed for work on large objects which 
could not be placed conveniently on the 
stage of the No. 25 or No, 26. The object 
may be observed anywhere within a circle 
four feet in diameter by means of this 
equipment. 


The regular mictoscope rack and pinion 
is employed for vertical movement in 
focusing. The heavy 10’ diameter base 
raises the vertical pillar 234’, carrying 
both horizontal arm and microscope. ‘The 
horizontal arm is moved through 414” by 
tack and pinion and has an inner tube 
which extends the arm 7’”—a total range 
of horizontal movement of 1114". ‘The 
horizontal arm can be set at the most con- 
venient height for viewing the surface de- 
tails of large bodies. The microscope can be 
adjusted to the most conyenicne distance 
from the central pillar. Clamps are pro- 
vided for fixing the instcament in any posi- 
tion 


The binocular body is mounted in a 
ring that permits rotation (360°) to the 
most convenient position for observations, 
a very desirable feature for certain types 
of work. Note that the objectives are 
mounted below the other parts so that 
objects may be obsetved in a deep dish 
without interference from the sides of the 
dish. Vertical and inclined binocular bodies 
are available. The designation ““L’’ in the 
catalog number indicates the inclined bi- 
nocular body. 

Thete is no case for the stand, buc a 
leatherette covered hardwood cabinet is 
provided for the binocular body and 
optics. 

The equipments listed are only sugges- 
tions for useful combinations. The pur- 
chaser can make up his own equipment by 
taking the price of stands 23A or B and 
23LA or LB and adding co them the objec 
tives and eyepieces desired. See page of 
accessories for listing of these optics. 


Spencer Srertoreopic Microscope No. BF. 


Spencer Stereoscopic Microscope No. BLE. 


Cat. 
No. 


Description 


Price 


Cat. 
No. 


Deseripti 


2A 


23B 


23 


23 


23G 


Spencer Stereoscopic Microscope 
stand with vertical binocular body, 
having a single paired objective 
adapter, but without paired objec- 
tives or paired eyepieces. A leather- 
etre covered hardwood cabinet is 
supplied to hold the binocular body 
and optics only 


Same as above but with multiple 
revolving nosepiece......... +5 


Spencer Stereoscopic Microscope 
with vertical binocular body, hav- 
ing a single paired objective adapt- 
er, with 2.0X paired objectives, 9X 
paired cyepieces. Magnification 18X. 
‘A leatherctce covered hardwood 
cabinet is supplied to hold the bin- 
ocular hody and optics only. 


Spencer Stereoscopic Microscope 
maleiiwercicell binocular body emul 
tiple revolving nosepicce | wich 
LOX, 2.0X, and 3.0X paired objec. 
tives; 9X and 12X paired eyepieces. 
Magnifications 9X to 36X. Aleather- 
pe Ge Uncen ole & 
supplied to hold the binocular body 
and optics only. ie, 


Spencer Stereoscopic Microscope 
with vertical binocular body, mul- 
tiple revolving nosepicce, with 
1,0X, 3.0X, and 6,0X paired objec- 
tives; 9X and 15K eyepiec 

Magnifications 9X to 90X. Aleather- 
ewe covered hardwood cabinet is 
supplied to hold che binocular body 
and optics only... 


23LA, 


23LB 


23LC 


23LE 


23LG 


Spencer Stereoscopic Microscope 
stand with inclined binocular body, 
having a single paired objecti 
adapter, but without paired objec~ 
tives or paired eyepieces. A leath 
cette covered hardwood cabinet is 
supplied to hold the binocular body 
and optics only... 


Same as above but with multiple 
revolving nosepiece 


Spencer Stereoscopic Microscope 
with inclined binocular body, hav- 
ing a single paired objective adapt- 
cr, 2.0X paired objectives, 9X pair- 
ed eyepieces. Magnification 18X 
A leatherette covered hardwood 
cabinet is supplied to hold the bin- 
ocular body and optics only. . 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepicce, with 
1,0X, 2.0X, and 3.0X paired objec- 
cives; 9X and 12X paired eyepieces. 
Magnifications9X co 36X. A leather- 
exe covered hardwood cabinet is 
supplicd to hold the binocular body 
and optics only... 


Spencer Stereoscopic Microscope 
with inclined binocular body, mul- 
tiple revolving nosepiece, with 
1.0X, 3.0X, and 6.0X paired objec- 
tives} 9X and 15X paired eyepieces. 
Magnifications 9X to 90X. Aleather- 
‘ette covered hardwood cabinet is 
supplied to hold the binocular body 
and optics only... es 


Stand only, of No. 23 Microscope 
with rack and pinion... 
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Recommended Equipment 


Recommended 


Recommended 


Ficld Application Optics Microscope 
Obj. | Eyepieces | Stands 
Agriculeure __Seed analysis, plant pathology. | a 35 


Biology, Borany 


Tdentification and examination; histology, 
pathology. 


bryology Organology, development and experimental 
Instr Exp. procedure, 
B i 26, 28 
Enromology Tdentification, Dissection. Infection seadies. 26 
Parasitology __|_ Identification, infection, pathology. 25, 26, 23 
Pacholozy __|_ Examination of specimens, dissection. 25, 
Prorozaology Tdentification and isolation. 25 
Zoology Tentification, Dissection, 25, 26 
23, 28. 
Canning Condition of produce before and after pack- | = 
= ing. Identification and estimation of molds, | 
insect fragments, and extraneous material, | 1, 3, 6 9,15 25 
Ceramics Glaze, stricture and fractures | ee 
Te Raw materials. Beta; 9,15 26, 23, 
Chemical control | Depth ofimpregnation of textiles, and pressed | 0.7, 2, 6 9,15 
of manufacturing boards. 12,4 9, 15, 12 25, 26 
Dairy Feed analysis. Molds al Nene 9,15 25, 26 
Food and Drugs Neocification aud cyaluation of aduleranes, | 
extrancous and infectious macter. -|..7,2, 4,8 |9, 12, 15,18] 25, 26 
Geology Cf. Mineralogy and Paleontology. [a5 2a 9,12 25, 26, 23 
Manufacturing Tspectionand control ofsmall parts, spindles, z 


jewel bearings 


Recommendations on specific requests 


Metal Produces 


Fractures in castings. Defects in worked 


metals. SHEE 9.15 26,23 
Mineralogy Examination and identification of rocks and 
mincrals. 9,12, 15 25, 23 
Pecroleum Examination of borings and identification of | 
Forams, etc he 9,15 26, 25 
Paleontology | __Examination and preparation of fossils, 9,355 25, 26, 23 
Textiles Examination of weave, curl and qual | 25, 26 


Selecting Your Instrument 


After studying the general features of the 
Spencer Stereoscopic Microscope, the fol- 
lowing data may assist you in deciding on 
the type of instrument most convenient 
for your use and the optical equipment it 
should carcy. 

There are four different mechanical ar- 
rangements. 

1. No. 26 for small opaque objec 
ing only vertical adjustment 

2. No. 25 for small opaque or transparent 
objects requiring only vertical adjuse- 
ment of focus. 

3. No. 28 for small opaque or transparent 
objects requiring boch vertical and hori- 
zontal adjustments. 


requir 
# focus. 


4. No. 23 for large opaque objects that 
require universal adjustment for special 
observations. 

Selecting the most useful magnification 
is often difficult, Too often, an observer 
selects high magnification and is then 
troubled by the disadvantage of smaller 
fields and limited depths of focus. It is best 
to select the lowest power that you be- 
lieve will give satisfactory detail. 

Compare the smallest unit that you wish 
co ieeaminsermeaeamects(te Ey) 
shown above, marked 1X, and follow this 
through to higher magnifications. The 
photomicrographs illuscrace the decreased 
field of view which accompanies increased 
magnification. 


Catalog 


Designation Nosepiece Objectives Byepieces Mageifications 
A Single None Noi 
B | Muleiple None None | 
(S Single oe 9X 18X 
te Multiple 1X, 2X, 3X 9X, 12X 9X, 12X, 18X, 24X, 
27X, 36X 
G | Multiple 1X, 3X, 6X 9X, 15x 


9 
Accessories 
for Stereoscopic Microscopes 


Paired Objectives 


Cat 

No. Description Price 
294 0.7X Paired Objectives 

295 1.0X Paired Objectives 

296 ied Objectives. . 


297 3.0K Paired Objcctives. 
298 4.0X Paired Objectives... +++ 
299 6.0K Paired Objectives ces 
300 _ 8.0K Paired Objectives. ...... 


Paired Eyepieces 


Cat. 
No. _Descriptio Price 
1184 9X Paired Eyepicces... 5 i 
1185 12X Paired Eyepieces. t 
1186 15X Paired Byepieces.. 
1187 18X Paired Eyepieces 
Mechanical Stage 
Garman 7 
No. Description Price 
484 Ungradwated Attachable Mechanical 
Stage to fir Spencer Nos. 25 and 28 
Microscopes. . 3 zi 
Miscellaneous Accessories 
Description Price 


Base, with mirror and arm rests for 
convercing No. 26 Microscope co No. 
Diteemea et : ane 
598 Glass Stage Plate for Nos. 25, 26, and 
28 Microscopes ... eae 
446 Multiple Nosepiece aun 
442 Single Objective Adapter 

1625 Cabinet for No. 25 
1626 Cabinet for No. 26 
1628 Cabinet for No. 28 


2) oxt 


isk Be | 


Universal Microscope Lamps 


The Spencer Universal Microscope Lamp 
was designed especially for use with the 
Spencer Stereoscopic Microscopes. It at- 
taches without special adaption to the 
hody tube of any of the stereoscopic micro- 
scopes except the Junior series or can be 
used on its own base. By using the No. 478 
adapter, this lamp can be attached to the 
stage of the Nos. 25, 26, or 28 Microscopes. 


Car. 
No. Description Price 
353 Universal Microscope Lamp with 6.5 

volt, 2.75 ampere, clear bulb, blue 

glass, and transformer... 
354 Iris Diaphragm for No. 353.......+ 
360 Clear Bulb, 6.5 vole, 2.75 ampere... 


478 
stage of microscopes Nos. 25, 26, or 
Dalene aid 

477 Bracket for attaching No. 353 Lamp 
to body tube of old style low power 
binocular microscopes, No. 55 series, 
and Junior Stereoscopic Microscopes 


Accessories are available for adapting 
the rotatable body of the No, 23 Micro- 
scope, to the No. 25 of No, 26 stand. Price 
and description will be furnished on re- 
quest. 


Paired Objectives. 


a4: 
ow, 
"Vv 


In all eyepieces (Catalog Nos. 1184, 
1185, 1186 and 1187) listed for the Spencer 
Stereoscopic Microscope, the diaphragms 
are constructed to hold reticules or microm- 
eter discs. The combination diaphragm 
and reticule holder screws into the lower 
end of the eyepiece and can be adjusted to 
the best position to provide sharp focus 
for an individual's cyé. A spanner wrench, 
included with each Steroscopic Micro- 
scope, is used to make the correct setting. 

The discs listed will be found useful in 
measuring small details, in drawing and 
in counting. 


Directions 


With the spanner wrench, unscrew the 
diaphragm from the bottom of the eye- 
piece. Place the reticule or micrometer 
disc (with etched lines down) in the 
diaphragm. Then place the retaining ring 
over the reticule ot micrometer disc to 
hold it securely. 


Next replace the diaphragm in the eye- 
pice cube. Fic the spanner wrench into 
the slot in che bocvom of the diaphragm 
with the Jeft hand. With che right hand 
hold the eyepiece in the line of vision, 
toward a diffuscly illuminated object such 
as the sky ora frosted lamp. While holding 
the spanner wrench in the diaphragm slot, 
the eyepiece should be rotated with the 
right hand until the etched lines appear in 
sharp focus. The wrench is so constructed 
that che light entering the eyepiece is not 
obstructed and a clear view of the etched 
lines is obtained. 


The eyepiece in which the reticule or 
micrometer disc has been inserted is now 
ready for use and should be placed in the 
fixed eyepiece tube.t 


No, 1405 


‘y 


Micrometer and Reticule Accessories 
for Stereoscopic Microscopes 


The lower magnifications may be cali- 
brated against an accurate millimeter scale 
(preferably divided in half millimeters) 
and the highcr magnifications with a stage 
micrometer. You will note the crue length 
() on the scale which corresponds to a 
given number of divisions (y) in the eye- 
piece micrometer. Then the scale value 
of the single eyepiece division is x+y=e. 
When measuring, the actual value is c 
times the number (and fractional) divisions 
of the eyepiece micrometer subtended by 
the object. The value of ¢ must be deter- 
mined for each combination of eyepiece 
and objective used; once determined it 
will not change unless a change is made 
in the lenses or microscope. 

jThe adjustable eyepiece tube varies the 
tube leagth slightly which changes the cali- 
bration factor (c) of the micrometer scale. 


Description Price 
Micrometer Disc, 20,0mm, diameter 
10mm. scale divided inco 100 parts. 
Micrometer Disc, 20.0mm. dizmeter, 
Jomm, scale divided into 200 parts: 
Micrometer Disc, 20.0mm. diameter 
with Sram, scale divided ineo 50 pares. 
Micrometer Disc, 20.0mm, diameter, 
with Smm, scale divided into 100 
par sae 
Reticule 0.0n:m. 
diameter, 10mm. squareruled in 1mm. 
squares... i 
Reticule (Net Micrometer) 20.0mm. 
diameter, 10mm. square ruled in 0.5 


Omm. 
diameter, Smm, square ruled in Imm, 
squares Bathe Sea Ate 
Cross Hair Disc, 20.0mm meter. 
Spanner Wrench for diaphragms of 
jos. 1184, 1185, 1186, and 1187 eye- 

pleeesioe gums 

*When used with 18X eyepicces, there is a partial 
cut-off az the corners on account of the diaphragm. 


1421 


1427 
4p 


No. 421 No. 1427 


Lilusteations shew vitirs veticules. Sixe of etched area appearing in field depends upon power of the eyepiece. 
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Junior Stereoscopic Microscopes 


The Spencer Junior Stereoscopic Micro- 
scopes Nos. 57, 67, and 77 were designed 
for classroom and industrial routine work 
where the range of magnification and me- 
chanical conveniences are not of great im- 
portance. 

In developing these inscruments, the 
aim was to teduce costs at every point 
where it would not affect the quality of the 
final result. This reduction could not be 
great, for every double objective micro- 
scope is really two instruments with two 
objectives, two eyepieces, and in addition, 
two sets of prisms. 


Spencer Junior Stereoscopic Microseape No. 377. 


Features of Construction 


Aside from a somewhat simpler and less 
pctentious stand, the principal saving 
ies in the fact that the objectives are 
mounted integrally with a part corres- 
ponding to the revolving nosepicce, and to 
the simplified prism system. Two pairs of 
objectives instead of three pairs are in- 
cluded. Each objective is mounted in a 
quadrant of the revolving part, one of 
cach pair being in opposite quadrants, on 
cither side of the center of revolution, 
To put one pair of objectives out of opera- 
tive relation, and the other pair in, requires 
a revolution of the unit through 90°. The 
objectives in each unit are protected from 
dust by # surrounding shicld. A single 
nosepicce adapter is supplied instead of 
the revolving mount, when only one paired 
objective is ordered, 


Objectives 


The objectives are so mounted that the 
axes of the objectives in each pair subtend 
an angle of 16°; the beam qa aioe 
each objective is beat 4° toward the normal 
in the bakelite prism boxes. ‘This means 
that the obscryer looks into the micro- 
scope at the normal, natural angle of 8° 
convergence. The erection of the image in 
the prism boxes is accomplished by means 
of two porto prisms in each box instead 
of three as in higher priced instruments. 


Eyepieces 

The eyepiece tubes are of standard di- 
ametet to take any of the eyepieces used on 
the single objective microscopes. The reg- 
ular Huyghenian cyepieces give very 
good resules, especially in the lower 
powers. For the higher powers we strongly 
recommend the Wide Field cyepicces, 
which give a very large flat field and a 
pleasing picture. 


Range of Magnifications 


Magnifications from 6X to 136X. are 
available. The most useful combinations 
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are offered in revolving nosepiece units 
Unit A consists of a pair each of 1.0X ob- 
jectives and 2.3X objectives shown on No. 
67V; the other unit, C, includes the 1.7X 
and 3.4X objectives shown on No. 57W. 
The bulk of the work is done with these 
powers. With 10X eycpieces they repre- Creare ela 
sent magnifications of 10, 23, 17, and 34 

respectively. Where one pair of objectives — 


will suffice, as shown on No. 77, they may Se en aa 
be had in the regular mounts, The adapter $7 Junior Stereascopie Microscope with 
holding these mounts is interchangeable paiel bjerve 1.0K. ant pad 

with the double units, and the mounts are luyghenia es pieces 10X. Total 

ae are) oe magnification 1Xevve.esecveco yes 
interchangeable on the adapter, as they sry Tunior Stereoscopic Microscope with 

are on the multiple nosepiece used on the hes Sean eee 

larger microscopes. paired objectives and. paired Hu 


ghenian eyepieces 10X. Total ma; 
hifications 10X and 23X.. 


57W Junior Stereoscopic Microscop: 
Stands Unit C composed of 1.7X and 3.4X 
F 5 paired objectives and paired Hu} 
The stand is well proportioned as shown ghenian eyepieces 10X. Total mag- 


by the illustration. The bee stage, 75mm. nification 17X and 34K.,....... § 


; 57K. Junior Stereoscopic Microscope with 
x 100mm., is so mounted on the stage atm Prgtemene never 


that the white or black background may paired objectives and paired Wide 
be used beneath the glass. The free dis- Field eyepieces 15X. ‘Toral mag 
tance between the optical axis and the arm fications 15X and 34.5%. 


is 75 5 ‘  _ 57Z Junior Stereoscopic Microscope with 
is 75mm. The inclination joint is sepat- Ee Ae ra 


able, By this means the base and mirror Ee eee eT ie 
(60mm: diameter) may be removed from Pau eyepieces 15X. Total magni- 
the rest of the microscope. This microscope fications 25.5X and 51X. 


4 5 67 With same optics as No. 
then becomes No. 67, Using a sell simples Witt Sc gus we Nev 
and less expensive base, the stand becomes — g7W_ With same optics as No. 
No. 77. 67X With same optics as No. 
67Z With same optics as No. 

Each instrument is regularly supplied in 77 With same optics as No. 


asubstantial leatherette covered hardwood —77V With same optics as No. 
a 77W With same optics as No. 
ae 77% With same optics as No. 


772 With same optics as No. 


Spenser Junior Stercoriopic Microscope No. 77. Spencer Junior Stervascopic Microscope No. 677. 
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Magnifications and Fields of Jun 


ior Stereoscopic Microscopes 


UNIT A UNIT C UNIT A UNITC 
1.0K Objective | 1.7X Objective | 2.3X Objective | 3.4K Objective 
7s | Field Field | Field Field 
EYEPIECE Wideh Wideh Width Wideh 
iamm, | Mag. | inmm. | Mag. | in mm, | Mag. | in mm. | Mag. 
10X Wide Field... 13.0 |135x| 103 |172x} 7.2 |244x| 5.0 |3s.4x 
15X Wide Field. W7 20.1X 92 25.8X 6.5 36.6X 4.5, 53.1X 
20X Wide Field 9.8 |270X| 7.7 |344x| $4 |48sx| 3.7 |708x 
6X Ramsden. 13.2 8.1X 10.5 10.3%, 75 14.6X | $2 21.2X 
13.2 /13.5X/ 104 |172X| 7.3 |244x| 5.0 |35.4x 
M4 /202X| 90 |258X] 64 |366X| 44 | 531x 
145 | 81X} is |103X) 82 |i46x| 57 |212x 
10X Hayghenian 30.8 | 135X} 85 [17.2X| 60 |244x 4.2 | 354K 


1.0X Objective | 1.7X Objective 


2.3X Objective | 3.4K Objective | 4.8X Objective 


Field Field Field Field Field | 
EYEPIECE Width Wideh Width Width Width 
inmm, | Mag. | in mm. | Mag. | in mm. | Mag. | in mm. | Mag. | in mm. | Mag 
10X Wide Field...) 15.5 |11.3X] 11.0 | 15.8X 77 22.9X 5.1 34.3X 3.6 49.0% 
15K Wide Field. 14.2 |417.0X} 10.0: | 23.7X 6.9 34.4X 46 SLAX 3.2 73.5% 
20X Wide Field. 19 | 22.6X 84 | 31.6X 58 45.8X 3.8 68.6X 2.7 98.0% 
6X Ramsden. . 16.0 68X| 11.5 9.5K 79 13.7X 5.3 20.6X 3.7 29.4% 
10X Ramsden. 16.0 |11.3X| 11.3 | 15.8X 78 22.9% SA 34.3X 3.6 49.0% 
15X Ramsden. 13.9 | 17.0X 9.2 | 23.7% 6.7 34.4X 45 SLax 31 73.5% 
6X Huyghenian.| 17,2 6.8K 12.3 9.5K 8.7 13.7X 5.8 20.6X 4.0 29.4X 
10X Huyghenian.| 12.8 11.3X 9.2 15.8X 6.4 22.9% 43, 5 3.0 49.0% 
Accessories 
for Spencer Junior Stereoscopic Microscope 
Paired Objectives Paired Eyepieces 
Cat. as Cat. fs 
No. Description Price No. Deseription Price 


285__1.0X Paired Objectives 
286 1,7X Paired Objectives 
283 2.3K Paired Objectives. . 
289 3.4X Paired Objectives 
290 4.8X Paired Objectives 
291 6.8K Paired Objectives 
283 Unit A 1.0X and 2.3X Pai je 
tives included in revolving mount... . 
287 Unie € 1,7X and 3.4X Paired Objec- 
tives included in revolving mount 


Miscellaneous Accessories 


Cae. 5 
No. Description Price 
599° Glass Stage Plate for No. 57 and 67 
477 Bracket for attaching No. 353 Lamp 

to body tube... ..s..01. ee 


Ti38_ 6X Paired Huyghenian Byopicces 
1142 10X Paired Huyghenian Eyepieces 
1177 6X Paired Rameden Eyepieces 
1178 10X Paired Ramsden Eyepieces. . 
1179 15X Paired Ramsden Eyepieces 
1135 10X Paired Wide Field Eyepieces 
1137 15X Paired Wide Field Eyepieces 

1139 20X Paired Wide Ficld Eycpicces. 

Note: All of the above eyepicces accommodate mic 
meter discs and reticules which are 21.15mm. d 
meter 


Cabinets 


Cat. 
No. Desceiption Price 
1651 Cabinet for No. 67 and No. 77... 
1657 Cabinet for No. 57 ed 
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Spencer Metallurgical Microscopes 


The new Spencer Metallurgical Micto- 
scopes have been specifically designed co 
mect the requirements of the metallogra- 
phic laboratory for visual examination of 
polished metal specimens. 


They provide fine optical performance, 
the utmost convenience for rapid work, 
sturdy construction that will stand up 
under works laboratory conditions, and are 
sufficiently adaptable to meet the require- 
ments of all routine and many research 
applications. 


They are well suited for teaching elemen- 
tary and advanced laboratory courses since 
they are ideal for the type of control work 
for which most students will be training. 
They incorporate all of the basic micto- 
scope features of the large metallographs 
which may not be available during the 
course of instruction but which the seudent 
will probably encounter lacer in more ad 
yaaced work. 


Coated Optics 


The air-glass surfaces of the objectives 
supplicd on this series of microscopes are 
coated with a low reflecting film. The use 
of this coating eliminates most of the stray 
light ordinarily caused by internal re- 
flections within the objective, resulting 
in incteased light transmission and greatly 
increased image contrast. 


a we 


oO 


Vertical Mluminator 


The newly designed Spencer Vertical Prism and Coated Reflector 
Illuminator is che result of studies of past 


instruments and new scientific deyelop- 
ments. Adjustments have been kept to a 


The light is directed down through the 
objective by means of a plano-reflector or 
ism, These are mounted on a horizontal 


minimum without sacrificing good pet- bearing so that either the prism or the 
formance. The Vertical Illuminator is at- reflector can be brought into operating 
tached to the microscope stand in a posi- _ position by sliding the hearing to one of 


tion which allows the operator to make "WO definite positions. The prism and 

the necessary adjustments conveniently  Pl2no-feflector can be removed readily for 
: eet oC )usee cleaning. 

with manipulations divided between che eee EPG aun a 

Ts pia a att through the plano-glass reflector after 

5) 8 

"i 7 passing through the objective, it is made 

Field and Aperture Diaphragms with the same degree of precision as the 
To eliminate unnecessary glare and ob- cere eons ia the salon ope es 

tain maximum contrast, a field diaphragm “Ve. Its surfaces are optically flat an 

renew dedi inich reseed ete atenoe aeib ee a ncsesrcucctsl stare inspected any 

eeinen illnminatedto canespend weith dividually with an interferometer to meet 

i 2 correspond wit 


he field dlbn helob eet ; exacting optical specifications. 
the field covered by the objective-eyepiece Boch, surfaces of the plano-reflector are 
combination. An aperture diaphragm pro- 


0 : : coated. One surface is coated with a high 
vides regulation of numerical aperture for reflecting film to concentrate a maximum 


best results with cach objective. amount of light on the specimen, The 


Vertical Uuminator complete with Uluminating Unit, 
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<< Mitallurgical Micrascape Ne. 46M. with graduated mie- 
chanical stage. 
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other surface is coated with a low reflect- 
ing film to transmit the light which would 
otherwise be reflected from the second 
surface. This incteases the illumination 
and eliminates the double image of the 
field diaphragm. This is a unique Spencer 
feature based on technics developed by our 
research scientists. The Vertical Ilumina- 
tor is offered for student use with an un- 
coated reflector. 


Iluminating Unit 


An efficient, compact, illuminating unit 
which is designed to attach to the Vertical 
Iluminator provides a complete perman- 
ently aligned optical system with an in- 
tegral light source. 


The source is a concentrated filament, 
low voltage, low wattage bulb of high in- 
tensity, giving off a minimum amount 
of heat. Current is supplied by a transformer 
or resistance from a 110 volt 60 cycle al- 
ternating or direct current linc. The lamp 
housing remains remarkably cool due to 
the low wattage of the bulb and the effi- 
cient design of the lamp house employing 
fins for heat radiation. The bulb can be 
centered quickly, and locked in position. 
This adjustment need not be changed dur- 
ing the life of the bulb. 


Because of the high efficiency of the 
optical system ample illumination is ob- 
tained for visual work at the highest 
magnification, even when using the bino- 
cular body. The Spencer Vertical Ilumina- 
tor is designed to yield uniform illumina- 
tion at all magnifications. 


The light intensity can be changed 
quickly by a slide in the illuminating unit. 
In one position maximum illumination 
is provided for use with binocular micro- 
scopes; the other position reduces the il- 
Jumination to a comfortable level for 
inonocular observation. 


The illuminating unit is casily removed 
so that the microscope may be used with 


Metallurgical Microscope No. 50M. with ungraduated me- 
chanical stage, 
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a light scource of higher intensity for 
photomicrography. 


Filters 


Filters are available, readily interchange- 
able, and locked in place in a positive 
manner. A green filter with a spectral dis- 
tribution which corresponds to the most 
favorable color correction of the optical 
system, is included as standard equipment. 
A blue filter is available which gives light 
of near daylight quality and is recommend- 
ed for identification of non-metallic inclu- 
sions. 


A polarizer filter and cap analyzer are 
available for studies of non-metallic in- 
clusions and other work in polarized 
light. 


Nosepiece 


Objectives are changed in a positive and 
conyenient manner, Each objective is 
mounted in an adapter wich a handle 
which is instantly attached to the quick- 
change nosepiece on the Vertical Tllumina- 
tor. 


The quick-change nosepiece and adapter 
together, require vety little space. Thus, 
full advantage is taken of the short ob- 
jective mount designed to bring the rear 
focal plane of the objective as close as 
possible to the reflecting element of the 
Vertical [luminator, 


General Specifications 


Five different microscopes are offered— 
Monocular Microscopes Nos. 46, 47 and 
48 and Binocular Microscopes Nos. 50 and 
51. Following are outstanding features: 


STAND 
The stand has a forged brass arm with 
a standard taper axle inclination joint, 
and a heavy cast base that insures 
stability in all positions. 
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BINOCULAR BODIES 


Microscopes Nos. 50 and 51 are fur- 
nished with either the inclined or 
vertical binocular body. They relieve 
eyestrain and provide maximum com- 
fort during long periods of observa- 
tion. The eyepicces are adjusted quick- 
ly to exact inter-pupillary distance 
by turning a knurled ring on the right 
eyepiece tube. An adjustable collar on 
the left cyepicce tube provides a focus- 
ing adjustment to compensate for 
difference in vision of the two eyes. 
An exclusive feature is the eight de- 
gice convergence angle for normal 
visual work. 


The inclined binocular body permits a 
comfortable posture. Eyes, neck and 
shoulders are in a normal restful posi- 
tion; muscles do not become tired, en- 
abling the observer to work more 
efficiently. 


Rapid and convenient method of changing objectives. 


STAGE 


The solid, durable Bakelite stage 


RACK AND PINION COARSE ADJUST- 108mm. X 120mm., with a distance 


MENT 
This adjustment has a diagonally cut 
rack and spiral pinion of involute 
tooth design. 


MICROMETER SCREW TYPE FINE AD- 


JUSIMENT 


‘The fine adjustment, graduated in 2.5 
micron intervals, automatically com- 
pensates for wear and ceases to func- 
tion when the objective contacts the 
specimen. All except No. 48 have a 
means of compensating for difference 
of weight between monocular and 
binocular body. 


MONOCULAR BODY TUBE 


The body tube has a length of 180mm. 
when used with the Vertical Ilumina- 
tor. It has an adjustable draw tube 
with graduations, to calibrate the 
instrument for making grain size and 
case depth measurements. The No. 48 
stand is equipped only with fixed 
monocular tube. 
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of 105mm, from arm to optical axis, 
is resistant to all common reagents 
and will aot warp or fade. It is pro- 
vided with chromium plated spring 
steel clips. Microscopes Nos. 46 and 
50 have stages without circular open- 
ing. Nos. 47, 48 and 51 have a circular 
opening in the center for transmitted 
light. Mechanical stages Nos. 484 and 
485, operated by the right hand in a 
normal, comfortable position are rec- 
ommended as an aid to convenient and 
thorough inspection of the specimen 
The entire stage (except on No. 48) is 
focusable by tack and pinion to ac- 
commodate large specimens, When 
using a more intense light source for 
photomicrography the stage can be 
raised and lowered by its rack and 
pinion adjustment instead of using 
the coarse adjustment on the body 
tube. Thus, it is not necessary to dis- 
turd the aligament of the lamp and 
Vertical Iuminator when changing 
objectives or specimens. 
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The stage of Nos. 46, 47, 50, and 
51 is rigidly supported by a horseshoe 
type bracket to insure freedom from 
vibration. 


OPTICS 

Standard magnifications of 5X, 100X, 
200K, 500K, 1000X and 1500X ate 
provided with proper combinations of 
cyepicces and objectives, Eyepieces 
are truncated cone shape for ease of 
observation—especially desirable for 
those wearing glasses. Lenses are 
easily cleaned. Objectives are standard 
Spencer achromatic type designed for 
finest performance with the Spencer 
Metallurgical Microscope. 

The special mictometer eyepiece 
No. 2515 is for making measuremencs 
directly in thousandths of an inch 
and is recommended for case depth, 
and other linear measurements. For 
measurement of thickness of electro- 
plating we recommend a Screw Mi- 
crometer Eyepiece No. 425. 


FINISH 
The finish is baked black enamel and 
chromium placing. 


CABINET 
The Metallurgical Microscope is fur- 
nished in a leatherette covered hard- 
wood cabinet. The cabinet for all 
stands except the No. 48 is furnished 
with a drawer in the upper part of the 
cabinet for storage of objectives, eye- 
pieces and other accessories. The 
cabinet for the No. 48 has a slide to 
hold additional objectives and eye- 
pieces. 


Microscopes 
Nos. 47 and 51 


Spencer Metallurgical Microscope No. 
47 is the same as No. 46 but has a stage 
with a center opening and is equipped with 
a substage condenser N.A. 1.25 and mirror 
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for use with transmitted light. Micro- 
scope No. 51 is equipped with binocular 
body and substage equipment for trans- 
mitted light. 


Microscope No. 48 


Spencer Metallurgical Microscope No 
48 is similar co No. 46 and No. 47 but does 
not have.a rack and pinion focusing stage 
and cannot be equipped with the binocular 
bodies. There is ample range of coarse 
adjustment for use at all magnifications 
with average size specimens. The No. 48 
microscope is adequate for most types of 
routine visual work and is very satisfactory 
as a teaching instrument. 


In Placing Your Order, Follow 
These Instructions: 

Use the chare on page 9 to select the 
features and accessory equipment requir- 
ed. Order by catalog number—no further 
description is necessary. 


Substitutions from standard catalog 
numbers shown on the chart can be made 
from the complete listing of objectives and 
eyepieces, together with the list of ac- 
cessories. 


The following notes may be helpful in 
making substitucions not readily found in 
these listings of accessory equipment. 


1. The No. 485 Graduated Mechan- 
ical Stage, suitable for making 
measurements and locating areas 
within the specimen, can be sub- 
stituted for the No. 484 Ungrad- 
uated Mechanical Stage. Add. 


. Uncoated reflector in vertical il- 
luminator can be substituted for 
the coated reflector. Deduct . . 


. Vertical binocular body can be sub- 
stituted for inclined binocular on 
Nos. 50 and 51. Deduct: 


. If fixed monocular tube is desired 
instead of adjustable. Deduct. 
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[Standard] 

@ co de Achro- |, Sub- | Magni- 

at. Stage Body Tube ertica mati Bys- | stage Price 

No es y Tlwmintaeoe Obie: | pieces | Con. ee 

tives denser |(Approx) 
46A | Solid, focusuble | Adjustable | Complete with | 16mm. |12X Huy-|None | 100x 
Monocular | coaced reflector, | 4mm. | ghenian 500% 
illuminating uni, 
variable trans 
former, 2 objective 
adapters 

46MB | Solid, focusable | Adjustable | Complete with | 3.5X | 8X Huy-| None | 25X 
with No. 484 Monocular | coated reflector, 16mm. | ghenian 7SX 
Mechanical illuminating unit, | 4mm. | 12X Huy- 100X 
Stage vaciable trac ghenian 500% 

former, 3 objective 
adapters. 

46MC | Solid, focusable | Adjascable |Complece wich | 16mm. | 6X Huy-| None | 30X 
with No. 484 | Monocular | coated reflector, | 8mm. | ghenian | 100% 
Mechanical illuminacing unic, | 4mm. | 12X Huy- 200 
Scage variable trane- ghenian 500% 

former, 3 objective 
adapects. 

47MD | Stage with cen- | Adjustable | Complete with 3.5X | 8X Huy-|Abbe | 25x 
ter hole, focus- | Monocular | coated reflector, | 16mm. | ghenian |N.A. | _75X 
able, No. 484 illuminasing unit, | 8mm, |12X Huy-| 125 | 100X 
Mechanical variable erans- 4mm. | ghenian | with | 200X 
Stage former, 5 objective} 1.8mm. | 15X mirror | 500X 

adapters Comp. 3000X. 
1500X 
48A | Stage with cen- | Fixed Complete with un-| 16mm. | 12X Huy-| None | 100X 
ter hole, not Monocular | coated plano-re- 4mm. | ghenian’ 500X 
focusable flector, illuminar- 
ing unit, fixed 
transformer, 2 ob- | 
jective adapeers. 

48MA | Stage with cen- | Fixed Complete with un-| 16mm. |12X Hug-| None | 100X 
ter hole, nor | Monocular | coated plano-re- | 4mm. | ghenian 500X 
focusable, No. lector, illumiaac- 

484 Mechanical ing unit, fixed 
Stage transformer, 2.ob- 
jective adaprers, 

48MB | Stage with cen- | Fixed Complete with un-| 3.5X | 8X Huy-| None | 25% 
terhole, not | Monocular | coated plano-re- | lémm. | ghenian BX 
focusable, No. | Hector, illuminae- | 4mm. | 12% Huy- 100x 
484 Mechanical ing unit, fixed ghenian 500% 
Stage transformer, 3 ob- 

jective adapters 

3OMB | Solid, focusable, | Tuclinel | Complete with | 35X | Paited | None | 25X 
with No. 484 "| Binocular | coated reflector, | lémm. | 8X Huy- BX 
Mechanical illuminating uni, | 4mm. | ghenian 100X 

| Seage with variable 12X Huy- 500K 
transformer, 3 ob- ghenian 
jective adapters. 

ZOMC | Solid, focusable, | Inclined | Complete wich | 16mm, |Paired | None | 50X 
with No. 484 "| Binocular | coated reflector, | 8mm, | 6X Huy- 100X 
Mechanical “illuminating anic, | 4mm. | gheaian 200 
Stage with variable DX Hay- 500X 

| eeansformer, 3 0b- ghenian 
jective adapeers. 

SOMD | Solid, focusable, | Inclined | Complere with | 35X | Paired | None | 25X 
with No. 484 "| Binocular | coated reflector, | iomm. | 8X Huy- 75X 
Mechanical illuminating nic, | 8mm. | ghenian 100X 
Stage with variable 4mm. | 12X Huy- 200X 

| ccansformer, 5 ob- | 1.8mm. | ghenian 500X 
| jective adapeers. 15X 1000X 
| Comp 1500X 

SIMD | Stage with cen- | Inclined | Complete wich | 3.5X [Paired | Abbe | 25% 
ter hole, focus- | Binocular | coated reflector, | 16mm. | 8XHuy-|N.A. | 75X 
able, No. 484 illuminating unic, | 8mm. | ghenian | 1.25 | 100X 
Mechanical with variable 4mm. |12X Huy-| wich | 200% 
Stage transformer, 5 0b- | 1.8mm. | gheaian | mirror | 500X 

jective adapcers. 5X 1000X, 
Comp. 1500X 


< Metallurgical Microscope No. #8. 
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HUYGHENIAN EYEPIECES COMPENSATING EYEPIECES 
Cat, No. Magnification Price Car. No. Magnificarion Price 
138 167 (High Eyepoint) 10 
140 168 10X 
142 10X 170 ISX 
144 12x 1167 (Paired High 
1138 (Paired) 6X Eyepoi B) 10X 
1140 (Paired) 8X 1168 (Paired) 10x 
1142 Paired) 10X 1170 (Paired) ES 
1144 (Paired), 12x, ae aa 


ACHROMATIC OBJECTIVES—SHORT MOUNT FOR USE WITH VERTICAL ILLUMINATOR 


Numerical 


Cat. No. Focal Length Magnification ete Price 
102 4omm. 2.8X 08 
104 32mm. 4x 10 
C105 30.2mm. 3.5K 4.09 
107 25mm. 5.1X 17 
1279 iomm, 10X 25, 
C1283 8mm. 20x 50 
C1289 4mm, 40X 85 
C1294 1.8mm. (oil immersion) BX 1125 


NOTE: Objective Adapter No. 2510 necessary for usc on Vertical laminator. 


VERTICAL ILLUMINATOR AND ACCESSORIES 


One furnished with 2530, 2540 


Description 


Price 


2530 Vertical Llluminator with coated zeflector, prism, quick-change scaepiece, green filter, with 


2540 Vertical Hluminaror, same as above but with uncoated reflector... 
2505. Iluminaring Unic wich one buld but without transformer or resistance. 
2506 Fixcd Traasformer for usc with No. 2505 on 110 volt, A.C. : 
395 Variable Transformer for use with No. 2505 on 110 vole, A.C. 
2508 Fixed Resistance for use with No. 2505 on 110 ee D.C 
2510 Quek Chaahe Objective Adapter. h 2 


2515 Micrometer Eyepiece to read in thousandehs of an i 
2517 Leatherette Case for vertical illuminator, illuminator unit and accessori 
425. Screw Micrometer Eyepiece. . 


2501 Uncoated Plano-Glass Reflector as supplied with No. 2540 .... 
2502 Special Coated Plano-Glass Reflector as supplied wich No. 2530 
2509 Bulb, 8 vole, 0.6 amp. for No. 2505. 

2518. Protective Glass Window (supplied wich No, 2530 and 25: 


out illuminating unit, wichoue leatherette case... 


Bluc Daylight Filter ia mecal mouni 


fh wich 16mm, objcctiv 


REPLACEMENT PARTS 


MCP 
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The Spencer Bierbaum Microcharacter 


‘The Spencer Bierbaum. Microcharacter* 
is an instrument designed and patented by 
Christopher H. Bierbaum, formerly Chair- 
man of the Bearing Metals Research Com- 
mittee of the American Society of Mechan- 
ical Engineers. 

Although che Microcharacter was orig- 


Spencer Bierbaurs Microcharacter on the leveling staud. 


inally designed to determine the hardness 
of the different mictoscopic constituents 
in bearing metals, it is now being used 
co eilty in ery Glicaone Gee 


materials for the measurement of hardness 
of small microscopic areas and particles 
withia a metal. In most applications this 


Inserts showing diamond ext—Lefr: Zirconium Nitride 
crystal, distinctly in relief, on a steel surface of an airplane 
engine crank, magnification 2000X; Right: Tin oxide 
ergstal, magnification 1000S. 


*Registored U. S. Pat. Off. 
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type of measurement is impossible with 
any other instrument. For example, the 
testing of Ses uely deposited chrome 
plate and case hardened steel has been 
accomplished with the Microcharacter 
with unique success. Its application in the 
rapidly expanding plastics industry is 
particularly promising. 

The procedure consists of moving, with 
a micrometer feed, a highly polished lub- 
ricated surface of the material to be tested 
beneath a very accurately ground diamond 
point which is under a definite pressure. 
Afcer a cut is made, its width is measured 
under the microscope and the hardness 
determined from a convenient formula. 

‘The Spencer Bierbaum Microcharacter 
is a precision instrument manufaceured in 
accordance with the exacting specifica- 
tions demanded by the basic principles of 
the microcut method to insure accurate 
and reliable results. 

‘A considerable amount of study has been 
devoted to the shape and proportion of a 
suitable cutting point, not only as to the 
best and most efficient for such service 
requirements, but also with a view to 
enabling the duplication of the cutting 
point in accordance with exact specifica- 
tions. The corner of a cube was finally 
adopted as the most desirable shape, since 
itcan be duplicated exactly and at the same 
time is very durable. One of the world’s 
outstanding diamond cueters has develop- 
ed a technique of grinding specially select- 
ed diamonds for use in the Microcharacrer 
with no flaws or inaccuracies visible under 
magnification of 2000 diameters, 

Tt is essential that the cutting point be 
held elastically in order for it to respond 
to the different depths of mictocut, and 
also that the movement should be very 
slow and even so that no additional pene- 
tration is effected by stopping. In order 
that the width of cut shall, under all con- 
ditions, be a direct function of its depth, 
and the square of the width of cut be 
directly proportional to the cross sectional 
arca, it is necessary chat the cutting point 
be exceedingly accurate, that the three 
facets he tue plane surfaces, that the 
three lines of intersection of these three 
facets be straight lines, and that the poine 
shall be exceedingly sharp. These con- 
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ditions are absolutely necessary in order 
that a rational scale’ of hardness may be 
established which will apply equally well 
to all degrees of hardness of the various 
substances tested, thereby giving an ac- 
curate means of consistent hardness deter 
mination 

The diamond is attached to a spring in 
quchiaiicanee hac the solid ugheanele 
or cutting point is considered as constitut- 
ing one corner of an imaginary cube, the 
diagonal of this cube would then be nor- 
mal to the test surface. One of the edges, 
formed by the intersection of two facets, 
is the advance or cutting edge, and is in 
direct line with the microcut. This ad- 
vanced edge makes an angle of 35.25° 
with the test surface, consticuting the angle 
of incision. The depth of cut is always 
slightly less than 4/10 of its width; there 
fore, the force of indentation is always 
greater than that of translation. 

For the most satisfactory results with 
the Microcharacter, it is necessary to have 
a good metallurgical microscope, It is 
particularly important to have a vertical 
illuminator equipped with 2 means for 
proper control of illumination and a rigid 
stand with a responsive fine adjustment. 
‘An oil immersion objective is necessary 
for the required accuracy in measuring 
the width of microcuts, especially so wich 
very hard materials. For most purposes a 
dry objective of 4mm. focal length is also 
very useful for preliminary study. A screw 
micrometer eyepiece of high magnifica 
tion, not less than 15 or 25 diameters is 
also’ required. 


Gar. 
No. 


‘Lo002 


Description Price 


Microcharacter complete with 3 
gram weight, diamond and leveling 
mandate es sae 

ACCESSORIES 
Replacement diamond mounted on 
Spring MOUNE... 6... ese eeee ae 
Screw micrometer eyepiece with 
25X compensating cyepicce....... 
15X_compensacing eyepiece for 
10006 screw micrometer...... a 


For best results we recommend use of the Spenicer 
Metallurgical Microscope and yertical illuminator. 
Decails furnished on request, 


Lo} 


Polarizing Microscopes 


The Polarizing Microscope, long an in- 
dispensable aid of the pectographer, has 
come into its own in many branches of 
science in recent years, Micro techniques 
in chemistry, employing polarized light, 
have effected significant economies of time 
and material. The metal, petroleum, pla 
tics, and synthetic fibers industries find this 
instrument of increasing importance in 
fundamental rescarch and process control. 
The biologist has found a steadily increas- 
ing number of applications for it. The 
optical activity of various materials is 
adding daily to our knowledge of life, 
disease, and death, 

Because of the many different uses for 
Spencer Polarizing Microscopes, several 
variations of each model ate listed. Simple 
designations of these optional features are 
described in the following paragraphs 

Each microscope is available with either 
a rotatable or a non-rotatable analyzer in 
the body tube. This is indicated by the use 
of one of the following leteers immediately 
after the model number: 

A. Designates a Rotatable Analyzer, 

B. Designates a Non-Rotatable Ana- 
lyzer. 

Research Polarizing Microscopes are 
listed only with the centerable quick- 
change nosepiece, but Standard Polarizing 
Microscopes may be ordered with a non- 
centerable revolving nosepicce. These dif- 
ferences in the Standard Polarizing Micro- 
scopes are indicated by a second letter 
following the catalog number. 

C. Designates a centerable Quick- 
Change Nosepiece and a non-cen- 
terable stage. 

D. Designates a aon-centerable Triple 
Revolving Nosepicce and a cen- 
terable stage. 

All Spencer Polarizing Microscopes have 
the same type of focusing adjustments, in- 
clination joint, mirror, and finish. They 
are chatacterized by Spencer sturdiness, 
precision of movement, and fine appear- 
ance. 

The rack and pinion coarse adjustment 
consists of a diagonal rack and spiral 
pinion. The bearing surfaces are provided 
with oil grooves, and different metals are 
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used in the two contacting surfaces to 
provide smooth, easily-controlled motion. 


The fine adjustment, the most impor- 
tant mechanical feature in a microscope, 
as on other Spencer microscopes, consists 
of a micrometer screw working in con- 
junction with a bell-crank lever, thereby 
providing a degree of precision found only 
in the finest measuring instruments. 


Since the action of the sctew is applied 
only in moving the body tube upward, the 
possibility of breaking the cover glass is 
greatly reduced. 


The inclination joint works with ex- 
ceptional smoothness, yet holds the in- 
strument at any desired angle. 


All stands are provided with a 50mm. 
substage mirror, plane on one side and 
concave on the other. 


The lines on all graduations are distince 
and easily read. 


The instruments are finished in satin 
black enamel, and the graduated circles, 
verniers, and adjustment buttons are chro- 
mium plated to resist the fumes of re- 
agents commonly used in chemical micro- 
scopy and petrography. 


Stands 


Microscopes Nos. 37 and 39 have the 
same heavy rigid stand, designed to meet 
the critical needs of the petrographer, 
whose work is of the most exacting nature, 
and are fully adapted to all types of micro- 
scopical research in polarized light. The 
stands will accommodate the largest uni- 
versal stages. The top of the stage is 
145mm. from the table, providing ample 
space for substage manipulation. The dis- 
tance from the inside curve of the arm to 
the optical axis is 116mm. The body tube 
has a dovetail slide which provides 32mm. 
excursion in addition to the 80mm. range 
of movement available in the rack and 
pinion adjustment. The fine adjustment is 
gcaduated in units of | micron. 


On Spencer Polarizing Microscopes Nos. 
40, 41, 42, 43, a slightly smaller stand is 
supplied. The model numbers indicate dif- 
ferences in body tube and substage assem- 
bly. These are described fully in the list- 


EYEPIECE 


ENGRAVED 


SPIRAL FOCUSING RING * CROSS HAIR DISC 


FOR AMICI-BERTRAND LENS _ 


ee EYEPIECE FIELD LENS 
COARSE FOCUSING ADJUSTMENT caren 


AMICI-BERTRAND LENS 


BODY TUBE 
COMPENSATING LENS 


MICROMETER: TYPE | aia V/ : : 
FINE ADJUSTMENT 4 PROTECTING PLATE 


AHRENS 


BODY TUBE RACK oe 
ANALYZING PRISM 


QUICK CHANGE NN i 
NOSEPIECE 4 “PROTECTING PLATE 


OBJECTIVE y ~\_ COMPENSATING LENS 


CENTERING 
RING 


OBJECTIVE LENSES 


SWING OUT UPPER 
LENSES OF CONDENSER 


BALL 


BEARING 
LOWER FIXED LENSES 


REVOLV- Wag 
ing : i : OF CONDENSER 


STAGE ff L UPPER IRIS 
DIAPHRAGM 


INCLINATION 
JOINT 


FORK-TYPE SUBSTAGE 


MOUNTING 


~~ MIRROR 


BASE ¥ ote ea LOWER IRIS DIAPHRAGM 
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ing of cach microscope. The stand is heavy 
and built for critical work, It will accom- 
modate the smaller universal and integrat- 
ing stages, and is so adaptable that, ex- 
cept for advanced research work, it will 
satisfy the requirements of the petro- 
grapher, mineralogist, biologist, andchem- 
ist. The distance from the optical axis to 
th@ arm is 103mm,, and the stage height is 
ample. Body tube construction permits 
great latitude of adjustments for the ob- 
servation of all types of material, The fine 
adjustment is graduated in units of 2.5 
microns. 


Circular Revolving Stages 

The precision of the revolving stages is 
due to careful centering and fitting. They 
are free from play or “creeping”. The 
petipheries of the stages are graduated in 
single degrees, with the vernier reading to 
three minutes of arc. 

A centerable stage, with conical bear- 
ings, is supplied whenever a non-center- 
able revolving nosepiece is ordered. On 
all stages provision is made for locking the 
stage ac any desired position of rotation. 

Two sizes of stage are used on Spencer 
Polarizing Microscopes. Microscopes Nos. 
40, 41, 42, and 43 are equipped with a 
plain bearing stage, either centerable or 
non-centerable, which is 125mm. in di- 
ameter. Microscopes Nos. 37 and 39 ate 
equipped with a non-centerable, bali-bear- 
ing stage 150mm. in diameter. A slow 
motion adjustment will be supplied with 
the ball-bearing stage at a slight addi- 
tional cost. The stages are drilled and 
tapped to accommodate all universal stages 
in addition to the No. 495 Mechanical 
Stage. 

Crystal Optics 

The Ahrens prism has long been accepted 
as the most satisfactory means for polar- 
izing light. The finest quality calcite prisms 


The batic stands Jor all Polarizing Microtcopes. 


are used in Spencer Research (Nos. 37 and 
39) and Seanad (Nos. 40 and 41) Polariz~ 
ing Microscopes. Improvements in cement- 
ing and mounting methods developed by 
Spencer insure 2 maximum period of serv- 
ice. 

New opportunities in the design of opti- 
cal insttuments have been presented by the 
recent scientific achievements in the syn- 
thesis of crystalline polarizing materials 
and in the development of new plastics. 
Scientists of American Optical Company 
who have been testing these materials for 
several years have enjoyed splendid co- 
operation from the manufacturers. 

The Spencer Simplified Polarizing Micro- 
scopes (Nos. 42 and 43) employ these new 
materials. These instruments use polarizers 
of the most advanced type Polaroid ma- 
terial. Outstanding petrographers have 
examined them and expressed their sat 
faction. Thorough tests indicate the perma- 
nence of these materials under adverse con- 
ditions. They were found to resist vapors 
and fumes in concentrations far beyond 
what can be tolerated by the user. Heat 
resistance has also been carefully inves- 
tigated and it has been shown that the 


Spencer Gireular Revelving Stage: lef, verniers; right, slow-notion adjustment for bullsbearing stage. 
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materials are unaffected by temperatures 
well in excess of the limits of climatic 
variations. (Note: As with calcite prisms, 
focusing a concentrated light source in the 
plane of the polarizer should be avoided.) 


The optical characteristics of the syn- 
thetic crystal system have been found to 
parallel closely calcite equipment. The 
sensitivity of the extinction point is found 
to compare favorably with calcite, and 
there is remarkable freedom from residual 
color. Furthermore the shorter length of 
the polarizing unie and the climination of 
several glass-air surfaces reduce the amount 
of stray light. A noticeable increase in con- 
trast in the image results, This is particu 
larly importane in the added crispness ap- 
parene in interference figures. 


Spencer research, in cooperation with 
the plastics industry, has also developed 
retardation plates for determining the na- 
ture of double refraction. Careful tests in- 
dicate that they are stable under extremes 
of temperature and resistant to fumes. The 
manufacturing process used to produce 
these plates is capable of more accurace 
control than can be achieved through the 
cleavage of natural crystal. As a result che 
retardation is more accurately controlled. 
A quartz wedge, designed vo give a true 
zero order, is also available. See following 
pages for listing of these accessories. 


Body Tubes 


The body tubes on all Spencer Polarizing 
Microscopes arc exceptionally large, 


Biaty tubes Cleft 00 right) far: Nos. 37 and 


(45mm. in diameter) in harmony with the 
Tnege stands. Special attention has been 
given to achicve convenience and smooth 
Operation of the body tube accessories. 
Dovetailed slideways for analyzers are 
chromium against brass to assure lasting 
precision, Small knurled heads are located 
at both ends of the sliding parts so that 
they may be operated with cither hand 

All body tubes, of which there are four, 
are equipped with a built-in body tube 
analyzer. Two arc equipped with 12 milli- 
meter Ahrens prism analyzers and accom- 
modate large diameter eyepieces. Two are 
equipped with high grade Polaroid ana- 
lyzers and accommodate standard diameter 
eyepicces. The analyzer may be mounted in 
either a fixed mount or a rotatable one hav- 
ing graduations from 0° to 90°. The ter- 
minal positions of this range are indicated 
by a click; however, an additional 5° is 
available beyond the 0° and 90° positions. 

Focusable Amici-Bertrand lenses are a- 
yailable in the two body tubes having 
Ahrens prism analyzets. In these body 
tubes the Bercrand lens is centerable in its 
mount and is equipped with an iris dia- 
phragm. 

The spiral focusing Bertrand lens, as sup- 
plied on the body tube for the Nos. 37 and 
40 Microscopes, is actuated by 2 graduated 
knurled ring at the top of the body tube. 

The hand sliding, focusing Bercand 
Jens, as supplied on the body cubes of the 
Nos. 39 and 41, is focused by means of a 
knob extending from a slot in the side of 
the body tube. 


40, Nes. 3) amd 41, No, #2, No. 43. 
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Body tubes having Polaroid analyzers 
are available with a fixed focus Amici- 
Bertrand lens, adjusted at the factory, as 
offered on the No. 42 Microscope, or with- 
out Bertrand lens, as offered on the No. 43 
Mictoscope, The fixed focus Bertrand lens 
is precentered at the factory and is not 
equipped with an iris diaphragm. 


Quick-Change Nosepiece 


The Spencer Quick-Change Centering 
Nosepiece, with three objective centering 
rings, is available for all instruments. The 
quick-change equipment consists of two 
parts: the nosepiece, which remains per- 
manently attached to the body tube, and 
the objective centering ring, to which the 
objective is attached. The nosepiece has an 
ingenious spring clamp for holding the 
objective in positive alignment by apply- 
ing tension to the objective centering 
rings. The conyenienc lever releases che 
tension for removing or replacing objec- 
tives. Each objective should be equipped 
with an objective ring and carefully cen- 
tered for subsequent usc. Two keys are 
supplied for curning the centering screws 
If the most critical centering of objectives 
is not essential, a revolving noscpicce is a 
real convenience and time saver. The Nos. 
40, 41, 42, and 43 Microscopes are listed 
with revolving nosepieces as well as with 
the quick-change. A centerable stage is 
provided when the non-centerable revolv- 
ing nosepiece is supplied. The revolving 
nosepiece is not recommended for use on 
the research stands, Nos. 37 and 39, and a 


Spencer qnickechange nosepiece and objective cevtering ring. 


centerable stage is not available on these 
models. 


Substage Equipment for 
Polarizing Microscopes 


Because of the construction of the Spen- 
cer substage equipment and the method of 
attaching it to the microscope, this equip- 
ment may be used in a variety of ways. 
For example, the condenser may be used 
without the polarizer; the polarizer may 
be used without the condenser; the lower 
fixed lens may be used entirely alone; or the 
entire substage may be removed easily from 
the fork-type support. There are two gen- 
eral types of substage equipment for Spen- 
cer Polarizing Microscopes. 


Biological Style: This type of condense 
has been designed so that the source of 
illumination, when placed at a distance of 
approximately 10 inches from the substage 
mirror, is focused on the object. 


Petrographical Style: This type repre- 
sents the more conventional form of petro- 
graphic substage condenser. Instead of the 
light source, cither the lower iris dia~ 
phragm ot the lower face of the polarizing 
prism (in case no lower iris is used) is 
focused on the specimen. In using this 
equipment, the concave side of the sub- 
stage mirror is used to condense the light 
from the source at the position of the lower 
iris diaphragm. 


The selves lined accessory case, standard equipment with all 


Polarizing Microscopes. 


Sebtogs Conencr No, $32, ener gi ps on Ne. 3. 


Is can also be used on No. 


Becke Line: A shutter is provided on 
cach condenser for Becke line effect. 


Catalog No. 532: This substage equip- 
ment (Petrographical Style), which is stan- 
dard equipment on the No. 37 and which 
may also be used on the No. 39, has a five- 
lens condensing system with a numerical 
aperture of 1.40. The entire system is 
achromatic. The three-lens, swing-out 
unit may be replaced by a unit providing 
a numerical aperture of 1.0. 


When only the lower fixed unit of the 
condensing system is used, a numerical 
aperture of 0.28 is provided. This lower 
unit is fully achromatic. The condenser is 
equipped with both upper and lower iris 
diaphragms. A feature of this condenser is 
that the lower itis may be locked at any 
desired opening by means of a lock screw. 
A115 millimeter Ahrens polarizer is used. 


Catalog No. 530: This substage equip- 
mene (Pettographical Style) is standard 
equipment for the Nos. 39, 40, and 41 
Microscopes. It is a three-lens combination. 
with a numerical aperture of 1.0, When 
the two upper lenses are swung out as a 
unit, the lower fixed lens provides a numer- 
ical aperture of 0.28. An upper condenser 
unit haying sufficient numerical aperture 
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Substage Condenser No. 5330 with swing-out unit tilted. 


for use with the oil immersion objective is 
available. It replaces the N.A. 1.0 swing- 
out unit in the stitrup mount. If a lower 
iris diaphragm is desired, No. 526 is used 
The polarizing prism is a 12 millimeter 
Ahrens. 


Catalog No. 533: This substage equip- 
ment (Petrographical Style), which is 
standard equipment on Nos, 42 and 43 
Microscopes, is a three-lens combination 
with a numerical aperture of 1.0. Optically 
itis identical with the No. 530 Condenser, 
except that Polaroid is used as a polarizer 
instead of a calcite prism. 

Catalog No. 528: This substage equip- 
ment (Biological Style) is designed for use 
on the Nos. 37 and 39 Microscopes. The 
condenser consists of a six-lens system 
having a numerical apervure of 1.30. Ie is 
suitable for use with most oil immersion 
objectives. The condenser is aplanatic and 
fully achromatic. The upper thrce-lens 
unit is mounted in a stitrap support which 
permits swinging ic in and out of the pach 
of light. When only the lower fixed lens 
system is used, a numerical aperture of 
0.28 is provided. The mechanical cquip- 
ment includes both upper and lower iris 
diaphragms. The thtee-lens, swing-out 
unit may be replaced by a unit providing a 
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numerical aperture of 1.0, which is also 
supplicd. A 15 millimeter Abrens polariz- 
ing prism is used. This unit may be ordered 
in place of the No. 532 if desired. 


Catalog No. 529: This substage equip- 
ment (Biological Style), which may be 
used with the Nos. 39, 40, and 41 Polariz- 
ing Microscopes, has a numerical aperture 
of 1.0. It has a three-lens condenser with 
the two upper lenses, as a unit, mounted 
on a stircup, which can be swung out of 
the optical axis. The fixed lower lens has a 
numerical aperture of 0.28, 


The condenser is regularly provided 
with an iris diaphragm located between 
the condenser and the polarizer. A second 
itis diaphragm, placed below the polariz- 
cr, is available as optional equipment. A 
12 millimeter Ahrens polarizing prism is 
used. This unit may be ordered in place of 
No, 530 when desired. 


Optical Parts 


The objectives and eyepieces for Polar- 
izing Microscopes, like other Spencer op- 
tical parts, are carefully computed to give 
the finest results in the work for which 
they are intended. Long experience in 
manufacturing, the most modern and ef- 
ficient equipment, and the skill of experi- 
enced workmen are combined to produce 
the finest optical parts for work with 
polarized light. 


Each clement in a Spencer objective is 
carefully mounted and centered in its cell, 
and the optical centers of the elements are 

ermanently secured at proper distances 
‘rom each other in one straight line, which 
is the optical axis of the objective. In ad- 
dition to the correction required in stand- 
ard achromatic objectives, those for use 
with Polarizing Microscopes must be 
mounted strain-free, Each objective is 
plainly marked with its initial magnifica- 
tion. The strain-free objectives listed for 
Polarizing Microscopes arecorrected for use 
with an 0.18mm. cover glass and 166,4mm. 
tube lengch. Sce pages of accessories for 
listing of objectives, eyepieces, and acces- 
sories 


Compensators of high optical quality 
are available for studying the nature of bire- 
fringence. These compensators are mounted 


in metal plates which fit into a slot in the 
body cube. All Spencer Polarizing Micto- 
scopes are provided with a slot, properly 
oriented, so that the compensators can 
only be inserted with the slow ray in the 
proper relation to the polarizer and ana 
lyzer. 

Three compensators are made from 
stressed plastic material which can be con- 
trolled in manufacture more accurately 
than the natural crystal sections generally 
used for this purpose. 

The quarter-wave plate and full-wave 
plate are useful in routine determinations 
of birefringence and optical signs. 


The Becke aperture plate consists of 
two diagonal apertures at right angles to 
cach other, a clear circular aperture, and a 
full-wave plate. This accessory is particu- 
larly useful in determining refractive in- 
dex by meaas of the Becke line method. 


In addition to the compensators already: 
mentioned, a quartz wedge is available 
for use in the body tube slot. lt provides 
compensation from a true zero order to the 
third order. 

A graduated quarez wedge, complete 
with upper analyzer, is also available. It is 
more fully described on the accessories 


pages 


Research Polarizing Microscope No. 37 


Spencer Research Polarizing Microscope 
No. 37 offers great convenience and adapt- 
ability to che petrographer. Tt has features 
of precision ample for practically any 
measurements and is suitable for many 
different types of work. This is the inseru- 
ment usually selected for advanced cryscal- 


SUBSTAGE EQUIPMENT 


No. 532 combined condenser is sup- 
plied. It has interchangeable front ele- 
ments providing N.A. 1.40 and N.A. 
1.0, complete with 15 millimeter 
Ahrens prism polarizer in graduated 
rorarable mount with lower iris dia- 


lographic work in government labora- phragm. 
tories, and for microscopical research with 
polarized light in all types of laboratories. CABINET 


Ic will accommodate the incegrating stages 


and universal stages. The microscope comes in a polished 


hardwood cabinet with velvet-lined 
accessory case, lock, and key. 


STAND 
The stand is large, 116mm. from op- Ga. 
tical axis to arm, 145mm. from table —_No. Description 
to stage, and 74mm. above the stage. 5 
‘ 37A Spencer Research Polarizing Micro- 
The coarse adjustment, by diagonal scope as desctibed, having spiral 


Price 


rack and pinion, provides a movement focusing Bertrand lens, pinhole eye- 
of 80mm. A dovetail slide permits 

32mm. additional excursion, 

The micrometer screw-type fine ad- 


justment is graduated to show 
001mm. of movement. 


BODY TUBE 


‘A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included, 


The analyzer, a 12 millimeter Ahtens 
prism, is available in cither a fixed or 
rotatable graduated mount. 


The spiral focusing Bertrand lens is in 
a centerable mount with iris die- 
phragm. A quick-change centerable 
nosepiece with three objective center- 
ing rings is standard equipment. 


STAGE 


The 150mm. ball-bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of arc. A slow motion 
adjustment is available at slight ad- 
ditional charge. 


Spencer Polarizing Microscope No. 37. 


37B 


piece, combined condenser N.A. 1.40 
and N.A. 1.0, with 15 millimeter 
Ahrens polatizing prism and grad- 
usted rotacable analyzer, in cabinet, 
but without objectives, eyepieces, oF 
compensators 


Spencer Research Polarizing Micro- 
scope, same as above, but with non- 
rotatable analyzer... 
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Large Polarizing Microscope No. 39 


Spencer Large Polarizing Microscope SUBSTAGE 
No. 39 provides a large, rigid, stable stand 
with adequate distance below the stage 
for any illuminating accessories, and suf- 
ficient space above the stage to accom- 
modate any of the universal stages. This 
instrument differs from No. 37 only in 
body tube and condenser equipment and is 
included ro meet che requirements of those CABINET 
who do not need the hhigh aperture con- 


The No. 530 combined condenser is 
supplied, It has a numerical aperture 
of 1.0. The 12 millimeter Ahrens 
prism polarizer is ina graduated rotat- 
able mount 


denser and the conyenience of the spiral The microscope comes in a polished 
focusing Bertrand lens. hardwood cabinet with velvyet-lined 
accessory case, lock, and key. 
STAND 
The stand is large, 116mm. from op» = = 
tical axis to arm, 145mm. from table No. Description Price 


to stage, and 74mm. above the stage. 
39A._ Spencer Large Polarizing Microscope 


The coarse adjustment, by diagonal a5 described, having hand focusing 
rack and pinion, provides a movement iBecteanelless jain ole efepicceNUA- 
of 80mm, A dovetail slide permits 1.0 condenser with 12 millimecer 
Sees e ‘Ahrens polarizing prism and grad- 

mm. additional excursion. tuaced rotatable analyzer, in cabinct, 


The micrometer screw-type fine ad- feces, oF 


justment is graduated to show 


Qolmmofmovement: 39B Spencer Large Polarizing Microscope, 
same as above, bue with non-rota 
table analyzer...... 


BODY TUBE — 
A large sized body tube with large 


eyepiece tube and pinhole eyepiece is 
included. 


but without objectives, ¢y: 
compensators....... 


Body rube showing quartz wedge in place. 


The analyzer, 2 12 millimeter Ahrens 
prism, is available in either a fixed or 
roratable graduated mount. 

‘The hand focusing (sliding) Bertrand 
lens is in a centerable mount with iris 
diaphragm. 

A quick-change centerable nosepiece 
with three objective centering rings 
is standard equipment, 


STAGE 


The 150mm, ball-bearing revolving 
stage has che periphery graduated in 
degrees with verniers reading to three 
minutes of arc. A slow motion ad- 
justment is available at a slight ad- 
ditional charge. 


Spencer Polarizing Mieroscope No. 0A. 
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Polarizing Microscope No. 40 


Spencer Polarizing Microscope No. 40 is 
2 complete instrament for work in polar- 
ized light. This instrument, and No. 41 
described on the following pages, are 
widely used in industrial laboratories. It 
will accommodate the integrating stages 
and the smaller universal stages. The con- 
venience of the spiral focusing Bertrand 
lens is a real advantage during extensive 
routine examination of interference figures. 
The plain bearing stage is adequate for all 
but the most critical work. The wide field 
afforded by the large diameter eyepicces is 
another feature apple whete a large 
yolume of work is handled regularly. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 

The coarse adjustment, by diagonal 
rack and pinion, provides a movement 
of 70mm. A dovetail slide permits 
32mm. additional excursion. 

The micrometer screw-type fine 
adjustment is graduated to show 
0025mm. of movement. 


BODY TUBE. 


A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included, 

The analyzer, a 12 millimeter Ahrens, 
is available in either a fixed or rotat- 
able mount, 

The spiral focusing Bertrand lens is in 
a centerable mount with iris dia- 
phragm. A quick-change nosepiece 
with three objective centering rings 
or a non-centerable, triple revolving 
nosepicce may be specified. 


STAGE 


The 125mm. plain bearing, non-cen- 
terable, revolving stage has the peri- 
phery graduated in degrees with a 
vernicr reading to three minutes of arc. 
‘A centerable stage is supplied when a 
non-centerable revolving nosepiece is 


specified. 


Spencer Polarizing Microscope No, 40AC. 


SUBSTAGE EQUIPMENT 


The No. 530 combined N.A. 1.0 con- 
denser includes a 12 millimeter Ahrens 
prism polarizer in a graduated rotat- 
able iaount. 


CABINET 


The microscope comes in a leatherette 
covered hardwood cabinet with a 
velyet-lined accessory casc, lock, and 
key. 


Cae, 
No. Description Price 


40AC Spencer Polarizing Microscope as 
described, having spiral focusing Ber- 
wand lens, large eyepiece tubes, pin- 
hole eyepiece, rotatable analyzer, 
quick-change centerable nosepiece 
with three objective centering rings, 
in cabinet, bue without objectives, 
eyepieces, or compensators... é 
40BC. Spencer Polarizing Microscope, same 


as above, but with non-rorarable 
analyzer. 


40AD Spencer Polarizing Microscope, same 
as No. 40AC, but with a non-center- 
able, wiple revolving nosepicce and 
centerable stage... 3 
40BD Spencer Polarizing Microscope, same 


as above, but with non-rotarable 
analyzes. 


Spencer Polarizing Microscope No. 40AD. 
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Polarizing Microscope No, 41 


Spencer Polarizing Microscope No. 41 is 
identical with No. 40 described on the 
preceding page, except that the sliding 
focusing Bertrand lens is supplied instead 
of the spiral focusing feature. 


This microscope, like other Spencer 
Polarizing Microscopes, can be equipped 
with any of the objectives, eyepieces, or 
compensators for either routine or ad- 
vanced work. 


STAND 


The stand is standard in dimensions 
103mm. from optical axis to arm, 
132mm. from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides 2 movement 
of 70mm. A dovetail slide permits 
32mm, additional excursion. 


The micrometer screw-type fine ad- 
jusement is graduated to show 
.0025mm. of movement 


BODY TUBE 


‘A large sized body tube with large 
eyepiece tube and pinhole eyepiece is 
included, 

The analyzer, a 12 millimeter Ahrens 
prism, is available in either a fixed or 
rotatable mount, 


The sliding focusing Bertrand lens is 
in a centerable mount with iris dia~ 
phragm. A quick-change centerable 
nosepiece with three objective cen- 
tering rings or a non-centerable triple 
revolving nosepiece may be specified. 


STAGE 
The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading co 
three minutes of arc. A centerable 
stage is supplied when a non-center- 
able revolving nosepiece is specified. 


Spencer Polarizing Micrescope No. 41AC. 


SUBSTAGE EQUIPMENT 
The No. 530 combined N.A. 1.0 con- 
denser includes a 12 millimeter Ahrens. 
prism polarizer in a graduated rotat- 
able mount. 


CABINET 
The microscope comes in a leatherette 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 
key. 


Cac, 


No Description Price 


41AC Spencer Polarizing Microscope as 
described, having hand focusing Ber- 
trand lens, large eyepiece tubes, pin- 
hole eyepiece, rotatable’ analyzer, 
quick-change ‘centerable nosepiece 
with hres objective centering rings, 
dp cabiner, but without objcerives 
eyepicces, or compensators i 


41BC. Spencer Polarizing Microscope, same 
asabove, but with non-rorarable ana~ 


lyzcr. 


AAD Spencas Polacizing Microscope, same 
as No, 41AC, but with a non-cencer- 
able, triple revolving nosepizce and 
centerable stage. 

ADD Spencer Polarizing Microscope, same 
asabove, buc with non-rotatable ana~ 
lyzer. 


Spencer Polarkzing Micrascape No. 41AD. 
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Polarizing Microscope No. 42 ‘ 


Spencer Polarizing Microscope No. 42 
isa complete microscope for work in polar- 
ized light at a minimum price. The use of 
Polaroid of precision optical quality in- 
geviloli nees pore, dig etl eer 
Bertrand Jens, and the standard diameter 
eyepieces make significant economies pos- 
sible. Optically and mechanically the 
instrument is capable of the finest work. 
Ic is particularly well suited to satisfy the 
need for a complete instrument for stu- 
dents. It is also well adapted to the needs 
of the industrial control laboratory. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm, from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and spiral pinion, provides a 
movement of 70mm, A dovetail slide 
permits 32mm, additional excursion, 


‘The micrometer screw-type fine ad- 
justment is graduated to show 
.0025mm. of movement. 


BODY TUBE 


A large sized body tube with standard 
diameter eyepiece tube and pinhole 
cyepicce is included, 


The analyzer, a synthetic crystal 
@olaroid), is available in either 2 
fixed or rotatable mount. 


The prefocused Bertrand lens is in a 
sliding mount. 


A quick-change centerable nosepiece 
with three objective centering rings 
on aieple wevcloie nemesis aE 
specified. 


STAGE 


The 125mm. plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to 
three minutes of arc. A centerable 
stage is supplied when a non-center- 
able revolving nosepiece is specified. 


Spencer Polarizing Microscope No. 414C. 


SUBSTAGE EQUIPMENT 


The No. 533 combined N.A. 1.0 con- 
denser includes a Polaroid polarizing 
filter in a graduated rotatable mount. 


CABINET 


‘The microscope comes in a leatherette 
covered hardwood cabinet with a 
velvet-lined accessory case, lock, and 
key. 


Cas, 
No. Descriprion Price 


42AC Spencer Polarizing Microscope as de- 
scribed, having Polaroid polarizer und 
analyzer, prefocused Bertrand lens, 
standard eyepiece tubes, pinhole eye~ 
piece, rotatable analyzer, quick- 
Change centerable nosepiece with 
three objective centering rings, in 
cabinet, but without objectives, eye 
pieces, or compensators. rena 


42BC Spencer Polarizing Microscope, same 
as above, but with non-rotacable ana- 
iyzer. 


42AD Spencer Polarizing Microscope, same 
as No. 42AC, but with 2 non-center- 
able, tiple revolving nosepiece and 
centerable stage,.s.0.c.ec0scce+s : 


42BD Spencer Polarizing Microscope, same 
as above, but with non-roracableana- 
lyzee... 


Spencer Polarizing Microscope No. RAD. 


FENCER 
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Polarizing Microscope No. 43 


Spencer Polarizing Microscope No. 43 
represents a distinct advance over the con- 
ventional “‘chemical’’ microscope. The 
analyzer in the body tube affords a con- 
siderably larger and more usable field than 
the cap analyzer, and eliminates the very 
low eyepoint. This instrument offers the 
same optical and mechanical features as 
the No. 42, except that no Bertrand lens 
is supplied, Where examination of the in- 
terference figure with the pinhole eyepiece 
only will suffice, the No. 43 Microscope 
offers a low cost instrument of a quality 
fally compatable with the other Spencer 
Polarizing Microscopes. 


STAND 


The stand is standard in dimensions: 
103mm. from optical axis to arm, 
132mm, from table to stage, and 
64mm. above the stage. 


The coarse adjustment, by diagonal 
rack and pinion, provides 2 movement 
of 7omm. A dovetail slide, permits 
32mm. additional excursion. 


The mictometer screw-type fine ad- 
justment is graduated to show 
.0025mm. of movement. 


BODY TUBE 


A large sized body tube with standard 
diameter eyepiece tube aad pinhole 
eyepiece is included. 


The analyzer, a Polaroid disc of op- 
tical quality, is available in either a 
fixed or roratable mount, 


‘A quick-change centerable nosepiece 
with three objective centering rings 
of a triple revolving nosepiece may be 
specified, 


STAGE 


The 125mm, plain bearing, revolving 
stage has the periphery graduated in 
degrees with a vernier reading to three 
minutes of arc. A centerable stage is 
supplied when a non-centerable re- 
volving noscpicce is specified. 


Spencer Pabariging Microscope No, #3AC. 


SUBSTAGE EQUIPMENT 


The No. 533 N.A. 1.0 condenser in- 
cludes a Polaroid disc in a graduated 
rotatable moune, 


CABINET 


The microscope comes in a leatherette 
covered hardwood cabinet with a 
yelvet-lined accessory case, lock, and 
key. 


No. Description Price 


43AC Spencer Polarizing Microscope with- 
out Bertrand lens, as described, hav- 
ing Polaroid polatizer and analyzer, 
standard eyepiece tube, pinhole eye 
piece, rotatable analyzer, quick- 
change centerable nosepicce wich 
three objective centering ringe, in 
cabinet, but withant objectives, eye 
pieces, or compensacors, i 


43BC Spencer Polarizing Microscope, same 
as above, buc with non-roratable ana- 


bur with a non-centerable, criple re- 
volving nosepicce and cenccrable 
stage. ; 


43BD Spencer Polarizing Microscope, 
asabove, but with non-rotatable 
lyzer..., 


Spencer Polarizing Microscope No. AD. 


Strain-Free Achromatic Objectives 

All Spencer Strain-Free Objectives are 
plainly marked with the cquivalenc focus, 
the numerical aperture, and the initial 
magnification. They are corrected for a 
tube length of 166.4mm. The magnifica- 
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Accessories for Polarizing Microscopes 


diameter eyepiece tube, as well as‘in stand- 
ard diameter, 23.22mm, An adapter is 
listed to fit the large diameter eyepiece 
tubes so that standard diameter eyepieces 
tay be used. 


tion resulting from any combination of Re jean 
objective and eyepiece is always the pro- aaa Dest pean ties 
duct obtained by salen ope ther thounays Jancuel aun Eye niece poxas taudard 
initial magnification of the objective and agg ; 
that of the eyepiece. The Spencer objectives, 
eyepicces, and condensers arc designed “49 
to work together and, when used in proper ys, = 
combination, will give che finest results. 435 Clowns eOeeP gr lanes se 
All Spencer Strain-Free Objectives listed 454 Cross Hair Eyepiece, 10X large size. 
are corrected for a cover glass thickness 456 Cross Hair Eyepiece, 15X large size. 
efor $37 Cross Hair Byepicce, 20% large size. 
laptet for standard size eyepicces 
Ss = in large eyepiece tubes. 
quiv. Tnici l= Working 
Cat. Focus Magnifi- merical Distance i fi 
No. _inmm, cation Type Aperture in mm. Price pea bo le byc nieces 
wo 48D 0.0852. Cae 5 
D7 as 28 a 0.08 33 No. Description Price 
22 32 8640 dry 010 © 21.0 545 Pinhole Byepiece (srandaed diameter, 
175 25 52 diy, 0.17. 21.0 222mm)” 9 
Uso" 16 100 dry 025 45 547 Pinhole Ey. . 
1284 8 = 200 dry «0501. 30.00mm.) . 
Bay 74 AO ay = 066, 06s 
90 4 45.0 dry «0.85 (0.20 i 
191 3 600 dry 08 0.20 Nosepieces 
1295 1.8 95.0 oilimm. 1.25 0.13 Ge 
*This objective is separable. When the front system No. Description Price 
is removed, the back system becomes a 32mm. 450 Double Revolving Nosepicce (aon 
‘ & ABLE). ess al 
Cross Hair Eyepieces 455. Triple oti Nosepicce Caon- 
5 i centerable)... 
__ Cross Hair Eyepieces for Spencer Polar gay, Gmerable) ios 
izing Microscopes have focusing eye lenses. centetable),... 
They are made in large diameter, 462 Reena Nae 
30.00mm., for microscopes having the large 463 jective Centering Ring. 
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Eyepieces: left, standard djamutres center, large diameters right, pinhole and No. 550 adapter 
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Substage Equipment 
Substage equipment is described com- 
pletely in the introductory material. The 
following chart shows the microscopes on 
which they may be used 


Sabstage 
Microscope Gat, No. 
328 37, 9 
529 39, 40, 41 
530 39, 40, 41 
532 37,39 
533 28 
Gat. 
No. Description Price 


528 Combined Condenser N.A. 1.30 with 
15 millimeter Ahrens prism polarizer, 
Biological Style, with extra N.A, 1.0 
top element und upper and lower iris 
dizphragm: 

529 Combined Condenser N.. 
2 millimeter Ahrens prism polarizer, 
Biological Style... eer 

530 Combined Condenser N.A. 1.0 with 
12 millimeter Ahrens prism polarizer, 
Petrographical Style..........-0.+ 

532, Combined Condenser N.A. 1.40 with 
15 millimecer Ahrens prism polarizer, 
Petrographical Seyle, with an extra 
NA. 1.0 top element and upper and 
lower iris diaphragm. See 


Polaroid polarizer, Pectographical 
Style. 


Graduated Quartz Wedge 
The Graduated Quartz Wedge consists of 
three principal parts: a quartz wedge with 
a scale on the top sutfzce mounted in a 
slide; a holder which clamps over the top 
of the body tube and contains the cross 


Appearance of field using graduated quartz wedge. 


line disc and a Polaroid disc; and a special 
Ramsden eyepiece which may be focused 
on the scale and cross lines. 

The graduations on the quartz wedge are 
from —500 to +2500my. with lines at 
10mp intervals. Estimates can be made to 
2my. The lines and numerals are engraved 
through @ semitransparent metalized sur- 
face. After the engraving, the metal is 
fused to the quartz so that the engraving 
is permanent. 

The graduations appear bright on a 
semitransparent area at the edge of the 
field. This construction contributes ma- 
terially to the comfort and ease of making 
accurate quantitative measurements of 
birefringence. 


Cat 
No. Description 


555 Graduated Quartz Wedge complete 
as described above. 


Price 


No. 555 Graduated Quanez Wedge. 


No. 495 Mechanical Stage. 


Mechanical Stage 


All Spencer Polarizing Microscope Stages 
are drilled and tapped to take the Mechan- 
ical Stage No. 495. It is easily attached, re- 
volves with the stage, and when removed, 
leaves a clean, even surface. This stage has 
a lateral excursion of 75mm. and a to-and- 
fro movement of 25mm. It is graduated 
in millimeters with vernicrs reading to 
O.lmm. There are operating buttons on 
cither side of the microscope, available for 
either hand. 


Compensators: leje 20 right, Nos. 545, 542, 544, 540. 


Compensators 


Below are listed accessories for deter- 
mining the nature of birefringence. These 
are in metal mounts fitting the slot in the 
lower end of the hody tubes of all Spencer 
Polarizing Microscopes. The mount is 
marked with an arrow to indicate the 
ditcction of the retarded or so-called slow 
ray. 


Cat, 


No. Description Price 


Cac. 


No. Description Price 


495 Mechanical Stage for Spencer Polar- 
izing Microscopes. In leatherette 


540 Full-Wave Plate, Ise. order red 
542 Quartz Wedge, I to IIL order. 
S44 Quarter-Wave Plate., 
545 Becke Aperture Plate... 


168 
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Optical Measuring Instruments 


Of great importance in industry and edu- 
cation aze the instruments designed for 
investigation of the physical properties of 
materials by means of light and for the 
study of the properties of light itself. 

Under this classification are described 
and illustrated: 

‘A. Refractometers in three types: Stand- 

ard, Sugat, and High Index. 

B. A Graduated Circle Spectrometer and 
accessories for measuring angles and 
refractive index and for studying 
spectra. 

‘A Dubosq-type Colorimeter of ad- 
vanced design. 

Optical measurements, such as the deter- 
mination of refractive index, often provide 
a quick and convenient method of control 
when correlated with industrial processes. 
Wherever a definite relationship exists be- 
tween refractive index and the variables of 
the process, the refractometer is invaluable 
for guarding quality, increasing output, 
and reducing costs. Every day new uses are 
being found for it in the food processing, 
petroleum, paint and yarnish, chemical, 
rubber, oil and fat, distilling, pharmaccu- 
tical, plastics, and many other industries 

The graduated circle spectrometer pro- 
vides a means of study of spectra and of 
measuring angles and refractive index. It 
is valuable to many industrial laboratotics, 
and has long been the ideal classroom in- 
strument for demonstration of the optical 


¢€. 


properties of prisms and for teaching goni- 
ometry. In fact, this instrument and its 
accessories form the major part of the 
cquipment necded in an optics course. 

The measurement of light absorption in 
solution is an important step in numerous 
analyses made by chemical and clinical 
laboratories. The Spencer Dubosq-type 
Colorimeter provides rapid, positive means 
of comparing color densities. In industries 
such as petroleum, canning, oil and fat, 
brewing, chemical, metals, drug, paint 
and varnish, paper, and textile, and in the 
medical laboratories, it is being given an 
increasingly prominent role. 
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Spencer Refractometers 


The Spencer Abbe Refractometer pro- 
vides a quick and convenient means of 
determining the refractive index and dis- 
persion of liquids and solids. These optical 
Constants, as correlated with many indus- 
trial processes, form a convenient basis of 
control. The high precision of the Spencer 
Refractometer also makes it a valuable 
instrument for research. 


Scale Graduations and Range 


Six types of Spencer Refractometers ate 
available, There are three instruments with 
different scales, cither with or without 
Amici prisms. The scales are graduated so 
that the refractive index (n)) can be read 
directly to the third decimal place and can 
be estimated to the fourth. All scales are 

raduated directly in indices of refraction 
for the D line of the sodium spectrum. 


The Standard Abbe Scale 


The scale which is supplied on Spencer 
Standard Refractometers, Catalog Nos. 
10074 and 10075, covers a range of ny 1.300 
to Mp 1.710, The graduations are numbered 
in both directions so that they may he read 
easily from either side of the instrument. 


The Sugar Scale 


The scale on Spencer Sugar Refractom- 
eters, Catalog Nos. 10084 and 10085, is 
graduated on one side to read directly in 
percentages of sugar in solution from 0 to 
859%. The other side is graduated in refrac- 
tive index and covers a range of a 1.300 
to Ny 1.710. 


The High Index Scale 


The scale on Spencer High Index Refrac- 
tometers, Catalog Nos. 16090 and 10091, 
having special high index base prisms, 
ae an index Tange of np 1.450 to ny 
B40. 


Spencer Refractometer 


with Amici Prisms 


im 


Color Compensation and 
Dispersion Measurement 


Instruments with Amici prisms are pro- 
duced for those who prefer to work with 
white light. The purpose of these direct 
vision, compensating prisms is to achroma- 
tize the spectrum produced by refraction of 
white light going through the sample and 
primary prism, By rotation of the Amici 
prisins, the spectrum is concentrated into a 
sharp dividing line which is seen through 
the telescope. The scale reading is in terms 
ie unedicuaie ced light even 
though white light is used for illumina- 
tion. Dispersion (n,——ng) of the sample 
can be estimated, using a table furnished 
with the instrument and the reading from 
the compensator adjustment drum. 


Spencer Refractometers without Amici 
compensating prisms are available for use 
with monochromatic light for those who 
prefer the utmost precision in an Abbe type 
instrument, These instruments are gradn- 
ated to give index of tefcaction directly 
when used with monochromatic sodium 
light (589mz). By using special conversion 
tables, other monochromatic light sources 
can be utilized in measuring refractive 
index. Thus, by employing conversion 
tables for the F (486mu) and C (656mz) 
lines of the hydrogen spectrum, dispersion 
(y-—ng) of the sample can be determined 
directly, using a hydrogen discharge tube 
for the light source with suitable fileers. 


Construction 

A heavy cast iron base maintains the 
stability of the Spencer Refractometer even 
at the maximum working inclination, All 
mechanical parts are carefully fitted to 
facilitate smooth, precise sectings. The 
dividing line of the field is set to coincide 
with the cross hairs by manual positioning 
of the prism alidade, and fine adjustment 
is made by means of a tangent screw. 

An achromatic objective brings all rays 
of any one emergence angle to a sharp focus 
in the plane of the cross hairs. An eye lens, 
focusable in a spiral mount, facilitates the 
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setting of the instrument by providing a 
sharp, enlarged image of the dividing line 
and ctoss hairs. 

Water jackets around the base prism and 
the illuminating prism provide a means for 
controlling temperature. A window in the 
back of the base prism water jacket may be 
opened to admit light for obtaining the 
refractive index of materials that do not 
transmit sufficient light for the usual pro- 
cedure, or have no side chrough which 
grazing incidence light can be admitted. 
The illuminating: prism may be removed 
for the examination of solids. 


The Spencer Refractometer is finished in 
black baked enamel and chromium plating. 
A glass test block, 2 thermometer, ther- 
mometer guard, and a small bottle of 
monobromonaphthalene for making im- 
mersion contact in measuring solids are 
supplied with cach instrument. 


Industrial Applications of the 
Refractometer 


FOOD: Helpful in the dairy laboratory 
co estimate sugar in sweetened milk, casein 
in skim milk, etc. Canners determine the 
total dissolved solids in tomato products, 
jams, jellies, eggs, ctc. Useful for devermi~ 
nation of fat in meal and cocoa products. 


PETROLEUM: Used for control of frac- 
tionation and estimation of aromatic con- 
stituents. 


PAINT AND VARNISH: Uscd in the 
identification of oils, the control of heat 
treatment, of oxidation, of hydrogenation, 
and in determination of the purity of 
solvents. 


CHEMICAL: Used as an aid in the iden- 
sification of many ttansparene liquids and 
solids. Extremely useful for process con- 
trol, where the progress of chemical 
changes shows corresponding changes in 
refractive index, 

RUBBER: Used in checking solvents 


OIL AND FAT: Useful in che identifica- 
tion of fats and the estimation of concen- 
eration of soap stocks. It also serves in 
process control (e.g. hydrogenation) and 
estimation of iodine number. 


DISTILLING: Hp for checking al- 
coholic content and for determining tocal 
solids in solution. 


ap 


Path of light shrough Spencer Refractannser 
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Spencer Refractomerer withene Amici Prisms 


PHARMACEUTICAL: Used for the 
identification of essential oils and waxes 
and in determining the strength of extracts. 

OPTICA sed to determine refractive 
index and dispersion of glass. 

PLASTIC: Used to determine optical 
characteristics of wansparene plastics, and 
control the process of manufacture, 


Cat. No. Description Price 


10074 Spencer Standard Refesctometer, 
complete as described, WITHOUT 
Amici prisms. . 
Spencer Standard Refraccomercr, 
complete as described, WITH Amici 
prisms...» 


10075, 
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Cat, No, Description Price 


10084 
ste as described, WITHOUT Ami 
prisms. 
Spencer Su, 
plete as 
prisms. 
Spencer High Index Refractometer, 
complete as described, WITHOUT 
Amici prisms 
Spencer High Index Refractometer 
complete as described, WITH Amici 
prisms a 
Scem Thermometer (0-100°C.) for 
use with Refractometer...... 


Sane Sugar Refractomerer, com- 
fe 


10085, ar Refraccometer, cor 


lescribed, WITH Amici 


L000 


10091, 


10078 


Refractometer prices include 2 durable leatherette 
covered wood cabinet, 


The Spencer 10025 Spectromeser wich prism and prisms clamp, 


Spencer Spectrometer 


The Spencer divided circle Spectrometer 
is particularly adapted for use in teaching 
optics, and together with the accessories 
ayailable, it finds many useful applications 
in industrial laboratories. 

In the physics class Spencer Spectromet- 
ers are used for demonstration and study of 
the optical properties of prisms by meas: 
urement of the rays passing through them: 
for measuring angles, for measuring refrac- 
tive index of transparent objects, and for 
determining the change of fataitrarattiss 


as wave-lengths are changed 

The Spectrometer is increased in useful- 
ness by an attachment which converts ic 
into a Bunsen-type Spectroscope for labor- 
atory demonstration of the spectral lines 
A specially designed camera is available 
for use in place of the telescope tube, con- 
verting it into a Spectrograph. 

The Spencer Spectrometer is so adaptable 
that, with a few accessories, it constitutes 
much of the laboratory equipment needed 
in a course in optics. 


The Spencer 10025 Spectrometer showing 10033 Prism Table Cover and 10028 Camsera in place of the telescope. 
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Structural Features 


‘The Spencer Spectrometer is unusually 
low, compact, and sturdy in every respect, 
with a widely spaced, chree-point support 
that contributes to stability, High preci- 
sion is secured by the special design of the 
central cone bearing, Cast iron used against 
bronze of special composition insures un- 
usually smooth action and freedom from 
wear. 


The telescope and collimator supports 
are designed to hold these optical systems 
rigidly in perfect alignment, even when 
subjected to constant student use, The 
easily manipulated clamping device for the 
vertical adjustment locks the telescope and 
collimator securely in their supports, thus 
precluding the annoyance of ‘‘crecping.” 
The telescope support is counterbalanced 
to provide smooth action even when the 
camera is substituted for the telescope. The 
slow motion adjustments for the telescope 
and prism table are built with the same 
skill and care that goes into the making of 
the bearing and other parts of the inscra- 
ment. 


The 5 in. diameter divided circle of the 
Spencer Spectrometer is graduated to half 
degrees, with verniers on two opposite 
sides which read to single minutes of arc. 


The chromium plated brass circle and 
verniers are located in the same plane to 
eliminate parallax, and the close fit be- 
tween them aids in the ease and rapidity 
with which readings can be made. The 
circle and verniers are viewed through 
glass windows in a dust-tight cover. Mag- 
nifiers are mounted above the verniers to 
increase the accuracy of the readings. 


The telescope and collimator objectives 
are well-corrected, have a focus of 150mm., 
and are 25mm. in aperture. This insures 
more illumination than is usually needed. 
These objectives have a ratio of focal 
length to aperture which gives 2 speed 
of £/6. 

The usual Gauss type eyepiece, with a 
focus of 25mm., gives a telescope magnifi- 
cation of 6 diameters. The eyepiece is 
focusable and has an opening in the side 
which uncovers a reflector for illuminating 
the cross hairs. 


The slit in the collimator is opened by a 
cam which is controlled by a knurled rin, 
surrounding the slit housing. The slit is 
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closed by spring action to prevent damage 
to the edges of the slic which might occur 
by the action of a non-yielding mechanism. 

The prism table has three leveling screws. 

All pacts are sturdily built to withstand 
abuse and still function with precision. 
The instrument is finished in black with 
chromium plated bright parts. 


Accessories 
Spectrographic Camera 


A camera has been designed for use with 
the Spencer Spectrometer. It is used in 
place of the telescope and is easily mounted 
in the telescope support by thumb screws. 

The camera objective, a triplet, is well 
adapted for use in this particular instra- 
ment. It has an unusually flat field and is 
well-corrected for chromatic aberration, Tt 
is mounted in a draw tube for focusing. A 
scale is engraved on the draw tube so tha 
it will be casy to repeat focal settings, The 
lens has a free apercure of 25mm. and a 
focal length of 300mm. 

The camera accommodates 6.5 x Scm. 
plates and can be adjusted with the same 
degree of precision as the telescope. 

A slide is provided for shifting the place 
up and down, making it possible to obtain 
a series of exposures on one plate. The posi 
tion of the plate at cach exposure is indi- 
cated on a vertical scale. The frame carty- 
ing the plate holder is pivoted in the 
center and provided with a bellows so that 
the plate can be inclined to focus sharply 
on the different lines of the spectrum. A 
scale shows the amount of inclination for 
future reference. The tilt adjustment is 
independent of the focusing adjustment be- 
cause the pivots have been brought into 
the plane of the photographic emulsion by 
a special design which allows the vertical 
slide to carry both che plate holder and 
the tilt mechanism. 

With this camera and the No. 10042 
prism, it is casy to obtain a spectrum 
4Omm. long between the mercury lines 405 
and 579 millimicrons. With a slightly dif- 
ferent adjustment, the near ultra-violet can 
be photographed somewhat beyond 365 
millimicrons. Using suitable plates it is 
also possible to tecord the mercury line in 
the near infra-red at 1014 millimicrons. 

A single plate holder and a ground glass 
for focusing are supplied with each camera. 


The Spencer Spectrometer ith 10029 Bunsen Specsroscope 
Attachient 


Bunsen Spectroscope Attachment 


To convert the Spencer Spectrometer into 
a Spectroscope for visual demonstrations 
and comparisons of spectra of the chemical 
elements, an additional tube with a num- 
bered scale is provided. This scale is 15mm. 
in length and divided into tenths of milli- 
meters, with each millimeter numbered. 
When the scale is illuminated by pointing 
the tube in the direction of a window, or 
by artificial illumination of proper inten- 
sity, che collimator lens at the other end 
of the tube forms an image of the scale 
which is reflected from the surface of the 
prism and scen in the eyepiece of the tele- 
scope, This serves as an arbitrary reference 
in comparing the relative positions of the 
Fraunhofer, or other spectral lines. The 
scale is in a sliding mount for focusing. 
The auxiliary collimator is mounted in a 
prism table cover which shields che prism 
enveceays ligne naleorisya support for 
the tube. The prism and its clamp need aot 
be disturbed when using this accessory. It 
slips into place easily on the prism table. 


Condenser 


A condenser on a separate stand is used 
to form an image of the light source on the 
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slit, and is particularly valuable with the 
camera, or whea using flame sources, 
which should not be brought too close to 
the instrament or to the observer. 


Comparison Prism and 
Two-Aperture Diaphragm 
A comparison prism is available for 
mounting in front of the top half of the 
slit. This makes it possible to observe two 
sources of light with che telescope at the 
same time. In using this prism, one light 
source is placed directly in front of the slit, 
while light from the other source is direct 
cd through the comparison prism from the 
side of the slic. The wo spectra may then 
be seen one above the other in the field of 
the telescope. 


For photography, a two-aperture dia- 
phragm is provided for use in front of the 
slit. By making an exposure through one 
diaphtagm opening and then chrough the 
other, two spectra can be photographed in 
juxtaposition, one above the other, This 
prints an accurate comparison of two 
spectra without danger of movement be- 
cause of any shifting in the position of the 
photographic plate. 


Prisms 


Four prisms ate available for use with 
this instrument. The prism having an in- 
dex of 1.65 is satisfactory for use with che 
telescope. The prism with index 1.72 is 
preferable with the camera because of its 
30 pet cent greater dispersion. A 30°—60° 
constant deviation prism with index 1.72 
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and a hollow prism for measuring the 
refractive index of liquids, are also avail- 
able. 

‘A compact but effective clamp of new 
design can be had for holding any of the 
prisms on the table. A grating clamp can 
also be supplied. The prism table cover 
reduces stray light and is particularly 
valuable for use with the camera. 


Cat. No. 


Price 


10025, 
10028 


Spencer Spectrometer as described. . 


10029 
10030 
10031 
10032, 
10033 
10034 
10035, 
10037 
10040, 
10041 
10042 
10045 


Prism Clamp, ROSEMAN fe 
634 x 9em, Single Metal Plate Holder. 
Grating Clamp... Gee 
Prism Table Cover 


Comparison Prism 
Condensing Lens with adjustable stand 
Prism, 60°, 18mm. x 36mm. np 1.65, 


Prism, 60° High Index 18mm, x 36mm, ny 1 


Two-Aperture Diaphragm for ase over Slit... 


Prism, 30°—60° Constant Deviation 18mm, x 62mm. ay 1.72 


2 


Hollow Prism 18mm. x 36mm, cemented without metal frame... 


Comparison Prion 


Twoo-Apertnr: Diaphrayyn 


Divided Circle amd Vernier 


17 


Conidensing Lens 


‘ij 


@/ 


The Spencer Direct Result Colorimeter showing one cup disussembled. 1. Cup Bady, 2. Light Shichi, 
4. Glass Button Plate, 5. Plastic Cap. 


Cup Washer, 
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Spencer Direct Result 
Colorimeter 


The radically different appearance of the 
Spencer Direct Result Colorimeter is the 
result of many worthwhile improvements 
made while redesigning the basic instru- 
ment— the Duboscq-type Colorimeter. Ac- 
tual experience has established the value 
of its sturdy construction and simple de- 
sign. It is easy and comfortable to operate, 
highly accurate, and casy to clean. 


It is applicable to all chemical and bio- 
logical tests in which color density is a 
quantitative indication of composition. 
Hospital technicians, food processors, pe- 
troleum refiners, brewers, and oil, paper, 
textile, and metal manufacturers—all find 
this instrument valuable in analysis and 
control. 


Stand 


The smooth, unadorned simplicity of 
the forward-sweeping arm and dust-tight 
base and prism housing, wich. their mini- 
mum of moving parts, makes the Spencer 
Direct Result Colorimeter unusually casy 
to clean, light in weight, and sturdy. The 
chemically resistant, black, baked enamel 
finish and chromium plated control parts 
make it exceptionally resistant to corro- 
sive substances and laboratory fumes. 


Ample, precisely controlled illumina- 
tion, provided by a light built into the 
base, and diffused through windows sect 
flush with the base, can be equalized by a 
simple, easily reached control, and locked 
in the desired adjustment. A blue eyepiece 
filter modifies che illumination to resemble 
daylight more closely. This provides a 
constant light, preferable to the variable 
daylight, and climinates the necessity for 
mitrors or accessory lamps. 


Direct Reading Drums 


Low on the sides of the instrument, 
within easy reach of hands resting on the 


Path of light sbrough Spencer Direct Result Calorineter 


table, are drums, each actuating one of the 
colorimeter cups, and calibrated with 
scales on which the percentage concentra- 
tion may be read directly, without need 
for tables or calculations. These drums, on 
which fractional parts are read, and their 
number rings, divided into units, are cali- 
brated with identical scales so that either 
cup may be used for the standard. 


By sctting che sample at 10.00 (which 
cortesponds to a depth of 40mm.) and then 
adjusting the depth of the standard to 
match the color fields, the scale on the 
standard side, when multiplied by ten, 
shows directly the percentage concentra- 
tion of the sample. Since the scales are 
graduated in units from 0.00 to 14.00, the 
Colorimeter has a range from 0 to 140 
percene when used in this way. The work- 
ing range may be extended by setting the 
depth of the sample to other values. Be- 
cause these drums are stationary at a com- 
fortable reading distance from the eye- 
piece, and because no magnifiers are need- 
ed, the scales are easily read from the 
eyepiece position. 


Prcentage of concensvation is read directly (left dranw) 


Inclined Eyepiece Tube 


Long periods of observation without 
fatigue are made possible by the inclined 
eyepiece tube and light pach housing, 
which permic use of the instrument from a 
comfortable sitting position. The devia- 
tion of light necessitated by this inclina- 
tion of the immovable eyepiece section is 
obtained by accurately adjusted oblique 
surfaces at the upper ends of the plungers 
nie ee areteee ly eoeleeean einectetee 
correctly placed locating pins. 


Plungers 


The plungers are inclined at a slight 
angle so that the lower ends enter the 
liquid obliquely to provide a wiping ac- 
tion, which effectively cleans bubbles and 
scum from the lower surfaces. This action 
occurs automatically without attention 
from the observer. The light beams from 
the two plungers are combined in a biprism 
which forms the sensitive dividing line 
between the two ficlds. When these ficlds 
are matched, the dividing line virtually 
becomes invisible, making very accurate 
readings possible. 


Cups 
The separable cups also contribute to 


ease and convenience in use, because they 
Joad from the front, where they are visible 
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Construction of the number ving, gearing 


and easily reached. They combine the best 
features of other colorimeter cups.'The bot- 
toms are separable for easy cleaning. The 
cup body is flared sufficiently to prevent 
overflow when the cup is filled to a depth 
of 50mm, All parts are interchangeable for 
economy. The zero adjustment is uniform 
for convenience. This uniformity is secured 
by careful standardization of the thickness 
of the caps and bottom plates for all cups. 
For use with substances deleterious to rub- 
ber, fused cups are available. 


Cat. No. Description 


Spencer Colorimeter with Direct 
Result Scales, as described with 2 
cups and 115 vole bulb...... 


Same as above, but with 2 fused cups 
Cup complete with washer, plastic 
cap, and glass bottom plate 
Plunger for No. 10131 or 
Cup with fused bottom plate... 
Glass Cup Body only for No. 10132 
Plastic Cap for cup. . 
Glass Bottom Place. 
Washer for No. 10132 
Light Shield for cup. 

Cabinet, 
Bulb, 15 ware, 115 vole for Golorim- 


10131 


10130 
10132 


10133, 
10134 
10135, 
10137 
10138, 
10139 
10141 
10135, 

385 


389 


eter... 
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Spencer Delineascopes 


As far back’ as the early Greeks, visual 
aids weve used by pedagogues to supple- 
mene lessons. Class journeys were con- 
sidered very valuable and actual objects 
were used for demonstration purposes. 

Through the years, these ideas were 
carried on by such noted educators as 
Froebel, Herbart and Dewey, who were 
constantly striving to limit formalism and 
bookishness. 

Today, through the efforts of these in- 
dividuals and the arts of photography and 
printing, the facts of the world aré pre- 
sented in the classroom in charts and pic- 
tures as well as in words. 

‘The surgeon uses color slides in talks to 
nurses in training. The grade school teach- 
er lets her pupils prepare their projects for 
presentation with an opaque projector. 
‘The Army finds speedy visual methods of 
training men and women for service. In- 
dustrial plants build morale and train 
workers with illustrated lectures and 
motion pictures. High school and college 
instructors clip articles from newspapers 
and other periodicals so that their courses 
will be brought up to the minute by the 
projection of timely material. 

if an inscructor could afford to have a 
good motion picture made to use in his 
Course, results would be ideal. Unable to 
do this he must use available pictures when 
he can obtain them. He can, however, 
afford to make or purchase his own set of 
slides or assemble materials for opaque 
projection. Here are some of the benefits: 

1, There is ample time to discuss ma- 

terial projected. 

2. The projector can be operated easily 

cithet by adults or children, 
Group attention is centered on the 
illustration. 
‘The right pictures or material can be 
presented at the logical time since 
the lecturer can select and determine 
the sequence. 

Instruments are listed in this catalog 
for projecting 2! x 2! and 314” x 4/7 
slides, slidefilms and opaque materials. 
Combination projectors are very popular. 
All Spencer classroom projectors are known 
as Delineascopes. 


3. 


4. 
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Opaque Combination 


One of the most useful and adaptable 
instruments is the Combination Opaque 
and Lantern Slide Projector. It is an in- 
valuable aid in the rapidly growing field 
of visual education to project lantern 
slides, postcards, photographs, drawings, 
pages in books, mineral or. biological 
specimens and small objects. Since it can 
be used in the teaching of all subjects at 
all levels, ic meets the demands of city or 
rural schools, high schools and univer- 
sities. It isa cime and money saver. Today, 
when so many phases of out life are chang- 
ing rapidly, this instrument can be used to 
keep us up-to-date on world developmencs. 
Illustrations which were timely 4 year ago 
are now becoming obsolete and must be 

laced in order to keep up with currene 
eon dyancltierelgemenssa wane Opaque 
Projector, it is a simple matter to omic 
slides or pictures from a unit and substi- 
tute new illustrations. 

The following are some of the advant- 
ages in using the Opaque Projector: 

1. Materials made or assembled by the 
instructor or students can be used. 

A tremendous amount of material can 
be used that is not available on films 
or slides. 

Current illustrations from books, 
periodicals and newspapers can be 
inserted between films or slides to 
complete a lecture, 

The Opaque Projector and the ma- 
terials used with it are inexpensive 
The darkened room centers attention 
on the projected image. 

A Spencer Opaque Delineascope is, in 
effect, a magnifying glass which dramati- 
cally enlarges teaching material on your 
projection screen. Irs, value is widely rec 
ognized 

Combination instruments will Project 
opaque material, lantern slides, currently 
popular 2’” x 2” slides, slidefilms and 
micro slides, providing flexibility in the 
use of visual materials. For example, cur- 
rent interest can often be added to a regular 
lantern slide lecture by including a few 
clippings fom recent periodicals. A swing 
of the handle changes the path of light 
from slides to opaque illustration, 


2. 


4. 


5. 
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Opaque Delineascopes—Model V,VA,VAC 


Photographs, pages in books or periodi- 
cals, maps, charts or small objects—any 
of these inexpensive materials, within the 
6!’ x 6” area of the opaque apercure—can 
be projected on the screen. 

Spencer Opaque Projectors provide clear, 
brilliantly projeceed pictures chac often 
transform indifference into eager interest. 
‘Their use is increasing rapidly in the grade 
schools where improved teaching effictency 
is saving community funds. Hundreds of 
instrumeats haye been used by the Services 
to train American men and women in the 
arts of war. 

Model V projects opaque material only; 
Model VA, opaque material, lantern slides 
and 2/’ x 2/" slides; Model VAC, opaque, 
lantern and 2” x 2” slides, slidehilms and 
micro slides. 

By the addition of accessories, Model V 
may be converted into a VA or VAC. 


Standard Features 

1, The lamphouse is supported at the 
front end only, to permit placing 
large books or periodicals under the 

que aperture. 

he first surface mitror is aluminized 
rather than silvered for much greater 
durability and for maintaining screen 
brightness. 

GHG teal conlr ante cree Jicirectiy 
across the face of the copy by a uni- 
versal motor-driven fan. Manual con- 
trol of the fan speed is accomplished 
with a yariable rheostat. 

4. Images from opaque objects or lan- 
tern slides coincide on the screen at a 
20 foot projection distance 

5. The opaque aperture is 6” by 6. 
However, larger illuserations may be 
inserted and 6” square areas projected. 

6. Dimensions Model V; Height, 16'’; 
Width, 814’’; Length, 17”. Weight 
approx. 40 Ibs. 


Valuable Accessories 

1. The patented foot control is new, ex- 
clusive and, in the opinion of many, 
the greatest improvement im instru- 
ments for opaque projection since the 
addition of the cooling fan. A slight 
ressure of the foot lowers the platen 
caving boch hands free to insere, 


Spencer Model VA Opague and Lantern Slide Projector. 


183, 


ropetly position or remove the il- 
lustrations. 

2. A masking place and paper guide is 
available for presenting single lines 
of printed copy and co facilitate che 
handling of reading material mounted 
on paper strips or rolls. 

3. Elevating legs provide a convenient 
means for centering the image on the 
screen, 

4. Double slide carrier for 2’ x 2” slides. 


Magnification Table 
(Figured on basis of 6 inch square opening) 


Focus of 
‘Lens in 
Inches 
Size of 
16 | Screen | 2.5 | 3.2] 5.1] 7.0] 8.9 [los 
Picture 
18 | in Feet | 2.1 | 2.8 | 4.5 | 62| 7.9] 95 
Car, 
No. Description Price 
3724 Model V Delineascope for opaque 


maretial, with one 500 watt, 115 
vole, medium prefocus basc bulb, 4” 
diameter, 16” or 18" focus objective, 
as selected, plaren for loose sheets, 
two post card holders, with cooling 
fan and adjustable cheostat, 15 foot 
detachable rubber covered coed with 
switch... Be Sew Daca 

Model VA Delineascope for opaque 
materials and standard 314" x 4 
glass slides equipped same as No. 
3724, and in addition a lantern slide 
front including condenser lenses, 
double slide cartier and lens of 184” 
diameter, 8’ or 10’ focus ... rr 
Model VAC Delineascope for opaque 
materials, glass slides, slidefilms, 
and micro slides, same as No, 3726 
with the addition of No. 3674...... 
Combined Slidefilm and Micro Slide 
Accachmene. , a 
Elevating device for above models. . 
Lantern Slide Front to convert Model 
V inco VA (Current Models), ..... 
Leatheretee Covered Carrying Case « 
Slide Carrier for 314”” x 4 slides... 
Slide Carrier for 314” x 4’ and 334" 
= 34” English, slides. .. 
Slide Carrier for 2” x 2/" slides. 
Foor Control for operating platen .. 
Masking Plate and Paper Guide £0 
fic on platen, Bont a 
500 ware, 115 vole Bulb, Med. P.F. 
Base SES MCB 
500 watt, 120 volt Bulb, Med. P. F. 
Base. MCB. 


3726 


3728 


3074 


3722 
3737 


1726 
4105, 
4106 


4113 
3738 
3739 


4022 


4028 
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Classroom Delineascope—Model D 


Model D Delincascope is designed for 
classroom use and will projece brillianc, 
clear cut, screen images. The 500 watt 
illumination is ample to meet the unfavor- 
able class room conditions frequently en- 
countered. The instrument is strongly 
built to withstand years of hard use. It is 
simple to use and has many operating con- 
veniences. 

Light weight construction and a heat 
proof handle make it casy to carry from 
foom to room. 

Bright screen images up to 10 ft. or more 
in width may be secured. Standard equi 
ment includes an objective lens of 214 
diameter, 12'’ focus, ideal for average class- 
rooms. Other objectives of 614’, 814”, 
10”, 16’ and 20’ may be specified. Ob- 
jectives 15¢’” diameter, 8'” and 10’ focus 
are available, 


Additional Features 


1. Tilting and elevating adjustments 
permit its use from the top of a slant- 
ing desk ot a table. 

2. A reading light is obtained by open- 
ing an aperture on the right side of 
the lamphouse. It aids in reading 
notes in a darkened room. 

3. Slide carriers have automatic slide 

lifters to aid changing. 

Sturdy, trouble free, spiral focusing 

adjustment. 

Hinged lamphouse permits quick 

bulb change. 

Carrying handle and lamphouse han- 

dle of non-heat-conducting material, 

Non-sagging bellows—suppotted by 

double extension rods. 

Projection Jenscs of 644” to 16" focus 

may be used without change of con- 


ea aye 
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densers. 

9. Durable black crinkled finish beauti- 
fies and protects the metal parts. 
Bright pacts are chromium plated. 

10. Due to the whiteness of the projected 
lighe, slides containing colors are 
imaged authentically 

LL. Fairly satisfactory projection of 2” x 
2!” slides can be accomplished by the 
addition of a special slide carrier, 

12. Dimensions: Height, 1044’; Width, 
5’; Length, with bellows closed 
15}41; Base 494’ x 9’; Weight, 16 
Ibs. 

‘An accessory that is useful wich this 
equipment is the combined Slidefilm and 
Micro Slide attachment which fits in place 
of the bellows. 

Heat absorbing glass for additional pro- 
tection to color slides is available. 


Cat. 
No. Description Price 


3475. Model D Delineascope for 314” x 4" 
slides, with one 500 wact, 115 vole, 
medium prefocus base bulb, 26" 
diameter, 12” focus lens (apecify. i 


if 
other focus is desired), 15 foot de- 
tachable rubber covered cord with 
switch, complete in metal carrying 
Casts onvae Sioa 
3472 Same as above bur with lens of 154” 
diameter and 8’ or 10’ focus 
4103 Slide Carrier for 334” x 4” slides 
4106 Slide Cartier for 344”” x 4’ and 334” 
x 31’ English, slides... 
4113, Slide Carrier for 2”” x 2” slides 
3671 Combined slidefilm and TO 
atrachment,......-..++++ 
3488 Model DC includes 3475 and 3671 
4022 500 wact, 115 vole Bulb, Med. P. 
Base... 
4028. 500 wate, 
Baeaecoes oes 
4110_Heat-Absorbing Glass. 
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Science Delineascope—Model B 


By means of this unusual Delincascope, 
an cntire experiment can be conducted at 
the desk or lecture table and projected 
right side up onto a screen for all the class 
to see. Translucent or transparent materials 
in trae colors, 314" x 4" slides, contours of 
opaque materials, motion—all can be 
shown vividly, The instructor can even 
make pencil sketches on a ground glass 
during the lecture. 

Here are but a few of che experiments 
which can be dramatized effectively by 
projection to the entire class: 

Magnetic lines of force 

Properties of magnetic fields 

Surface cension 

Mechanics 

Polarized light 

Electrolysis 

Precipitation and thermometer experi- 

ments in chemistry 

Thermometer and other meter readings 

Contoursofinsects, small animals, plants, 

etc. 

The instrument occupies very little 
space on the lecture table (5” x 13/7) and 
may be left permanently set up, ready for 
immediate usc. A solid back, beaded, pro- 
jection screen should be hung on che wall 
back of the lecturer'at a height and angle 
to bring the picture into view of the entire 
class, 

When the Delineascope is set up 54 feet 
from the wall and the screen is hung 6 feet 
from the floor, a 614 inch focus projection 
objective provides a 30’’ x 36’” picture. 


Additional Features 


. An adjustable mirror permits center- 


ing the picture on the screen. 

Hinged lamp house permits quick 
bulb change 

Lamp house handle of non-heat con- 
ducting material. 

Durable black crinkled finish beauti- 
fics and protects the metal parts. 
Brighe parts are chromium placed. 
Due to the whiteness of the projected 
light, color-slides or specimens arc 
imaged authentically. 

Projection table with a guide for 
slides is 4’’ x 1314” with a clear glass 
plate 4’ x 534’ over the 27¢'’x 354” 
aperture, 

Sturdy, trouble-free, spiral focusing 
adjustment. 

Dimensions: Height, 23’”; Width, 57; 
Length, 13”; Weight, 14 lbs. 


Price 


3375 


3859 
4022 


4028 


Model B Science Delineascope for 
3)4!"x4" slides, translucent or crans- 
parent specimens, with one 500 wate, 
115 volt, medinm prefocus base bulb; 
2}8'" diameter, 614” or 814” focus 
Iens as selected; 15 foot detachable 
rubber covered’ cord with switch; 
complete in metal carrying case 

Solid back, beaded screen 30” x 40” 
500 wate, 115 vole Bulb, Med. P. 
Base... o is MCP 
500 wate, 120 vole Bulb, Med. P. 
Base ae * 7 . MCI 


Lefts Large table with flush glass plate and guide for slides. Drawing of Medel B showing front surface mirror at top, 


and spiral focusing, mowas for balding Jens. Ri 


poo000 


209000 


Model B ini use. 
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Auditorium Colorslide Delineascope—Model GK 


New brilliance, vividness, and realism 
have been brought to the projection screen 
by Model GK Auditorium Colorslide De- 
lineascope. It is a 750 watt instrument and 
projects 2” x 2’ or 344’’ x 4" slides, 

Clear, sharp definition and a flat field is 
secured with objectives 214” in diameter. 
For 2!" x 2! slides, the 614’ (£/2.75), 
814" (£/3.60), 10” (£/4.3), or 12’ £/4.8) 
focal lengths are available. For the larger 
slides these objectives may be used, and 
in addition lenses of 12/’, 16", 20’’ and 
24” are listed. Critical focusing is accom- 
plished smoothly by rack and pinion. 

Different condensing systems are used to 
direct the light efficiently through the 
small and large slides. Each condensing 
system is mounted in a container which 
may be lifted out as a unit and replaced by 
the other. 

Especially important is the 
against film damage afforded 
genious cooling system. 

For large auditorium audiences the full 
brilliance of Model GK is appreciated. For 
smaller, intimate gatherings, illumination 
for slides of different density can be con- 
trolled with an iris diaphragm. 


Peascron 
yy an in- 


Two carrying handles make it possible 
to remove the instrument from the projec- 
tion table immediately after prolonged use. 

The electrical system includes 15 feet 
of rubber covered non-kinking cord, a 
toggle switch, a rheostat to control the 
speed of the cooling fan (when used on 
other than 60 cycle A.C.), a 750 wate, 115 
yolt medium prefocus type projection 
Jamp. 


Additional Features 

1, Elevating legs are located on the 
front. Handle support on the rear 
allows for inclining the instrument 
when operating from a balcony posi- 
tion. 

. Hinged Iamphouse permits quick 
bulb or condenser change. 

3. Non-sagging bellows is supported by 
double extension rods. 

. Cooling fan has a rheostat to control 
the speed when operating on other 
than 60 cycle A.C. 

. Dimnsions: Height, 834”; Width, 
761’; Length, bellows closed, 21”; 
Weight, 21 Ibs. 


Magnification Table 


Audizorium Colorslide Model GK. Inset: Tris diaphragms. 


Focus of | Upper figures show the width in feet of image on the screen for 2”” x 2/” slides, with an opening 
Lens in | 36 mm. Lower figures are for 334”” x 4” slides with 3/” opening. 
inches Distance from screen in fect 
10 20 30 50 60 70 80 90 100 
2.06 | 4.24 | 6.42 10.78 | 12.96 | 15.15 
64 | 44 | 90 | 13.6 = = = = 
1.55 | 3.22 | 4.98 | 655 | 822 | 9.69 | 31.55 | 13.22 | 14.89 
8 | 33 | 68 | 103 = = = = = = 
12 | 26 3.9 52 6.6 19 93 | 106 | 120 133 
10 18 | 5.8 88 | 118 | 148 = = = = ef 
10 | 22 32 44 35 66 V7 88 99 | no 
pe 23 | 4.8 73 98 | 123 | 148 
16 16 | 3.5 5.4 73 91 | 10 | 29 | 148 
20 28 43 57 ® 88 | 102 | me | 132 14.8 
24 22 3.5 47 6.0 12 85 97 | 110 12.3 
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Condensing lens systems for Model GK Delincascopes left, for 2" x2!" slides: right, for 344." x4!" slides. 


COMPLETE DELINEASCOPES, ready for oper: 


Catalog 
No. Description Price 
3591 Model GK Delineascope for 27 x27 aides: Equipped with an objective of either 2” ot B14” 
focus as selected, 
3596 Same as above, but with 12/" focus lens. 
3597 Model GK Delineascope for 314” x 4 slides. Equipped with an objective 12" to 24” focus as 
selected (see listing below)... 
3598 Same as above but with 64” or 86” focus lens. . 
3599 Model GK Delineascope for both 2” x 2!" and 334” x 
8)4'" focus as selected. 5 
NOTE: (Two objectives are necessary 
desired. See magnification table.) 
Diameter of all objectives listed is 247 


ACCESSORIES, for above instruments. 


3602 Deluxe Leatherette Covered Carrying Case with storage space for slide boxes, extra objectives, 
extension cords etc., can be farnished with any of che above Delineascopes (instead of the metal 
exc exes é az ¢ F 
3602 Same as above when purchased separately. 
3592 Condensing Lens System for 2/” x 2” slides, (complete in anit mounting) 
3607 corenaiog es System for 324’ x 4” slides Ccomplece in unit mounting’ for use with objectives 
66!" to 12", 
3608 Condensing Leas System for 314" x 4" slides (comple in unie mounting) for use 
16” to.24” 
4105 Slide Carrier for 314” x 47” slides” 
4106 Slide Cartier for 384" x 4” and 34” x 34" Engl 
4113 Slide Carrier for 2” x 2’ slides. 3 
4030 750 Wart, 115 Vole Bulb, Med. P. F. B: 
4031 750 Wate, 120 Vole Bulb, Med. B. F. Base. 
3603, Iris Diaphragm to reduce light intensity for small screens or for chin films. 
For Use with ae x 2" Slides 
3961 Projection Lens 214" diameter 64” focus. 2 
3962 Projection Lens 244’ diameter 8/4" focus. 
3964 Projection Lens 244’ diameter 10” focus... 
3966 Projection Lens 244’ diameter 12’ focus. 
For Use with aM x4" Slides 
3964 Projection Lens 234” diameter 10'’ focus. . 
3966. Projection Lens 244” diameter 12’” focus 
3970 Projection Lens 24” diameter 16”” focus... 
3974 Projection Lens 24” diameter 20”” focus... . 
3978 Projection Lens 2}4’ diameter 24”’ focus. 


ion, with metal carrying: case. 


th objectives 


MCP 
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Colorslide Delineascope—Model MK 


In brilliance of screen results, Spencer 
Model MK Delincascopes will exceed your 
expectations. The ratings of these projec 
tors, 100, 150, 200 and 300 watts, do not 
indicate the true magnitude of illumina- 
tion which reaches the screen. Only an 
actual demonstration can reveal how bril- 
liantly the full beauty and quality of your 
slides are magnified and projected. 


Film Protection 


The powerful illumination is also safe 
for yout color slides. Our engineers have 
designed these models to provide efficient 
ventilation, have included heat-absorbing 
glass where necessary and have designed a 
cooling attachment to be used with the 
300 wave instrument. 


Eour Models 


The 100 watt model has. large diamerer, 
two element condensing system (made of 
glass with heat absorbing qualities) pr 
ducing a brilliant, evenly tiluminated a 

The 150 watt model is the same as the 
100 watt model except for the bulb and 
the addition of a separate heat absorbing 
glass. The 100 wate model may be con- 
verted readily into a 150 watt by adding 
the heat absorbing glass and substituting 
a 150 watt bulb. 

The 200 watt model has a three element 
condensing system and highly efficient 
heat-absorbing glass. It can be converted 
into a 300 watt instrument by substituting 
a 300 watt bulb and adding the fan cooling 
unit. 

Except for the bulb and fan cooling 
unit, the 200 and 300 watt models are 
identical. 


Model MK (100, 150, or 200) Delinsascope for 2” x 2" slides. Cooling fan aosit in background can Be uscd with 
‘Model MK 200, 
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Selecting Your Projector 2. Hasaself-leveling elevating device to 


For projection in a small or medium dogs ite pie sou He en, 


sized room, the 150 watt model will he 3. Hinged Jamphouse permits quick 

very satisfactory. For large classrooms, bulb change. 
small auditoriums, or where it is difficult 4, Efficient cooling provides safety for 

to darken the room, a 200 or 300 watt color slides. 
model is preferable. The chart below gives the widths of 
NOTE: MK 100 can be converted only to MK 150. screen images (in feet) obtained with 
CLOSE Ca Cea anO BoM Model MK Delineascopes when used at 
Sturdy) Construction various distances from the screen. The 5’ 


focus objective is the only one available 


These instruments ate designed for 2 for ehese insteuments 


lifetime of service, with a cast base, heavy, 
gage steel lamp house, reinforced with 
€ross members and embossed for added 
strength. The finish is a durable wrinkle 7s Si 


Magnification Table 


eo NeiG Distance ie -serton wig of image on | 
in ft rhe soreen | 
Additional Features 10 fee 27 feet 
1, Sharp definition is secured with the FOR OER 
well corrected Spencer projection lens 
el 30 feet fect 
of 3” focal length and a speed of ee | 
ico 


40 feet 


£/3.75. 


Derails of MK 100 a 150 mith slide carver Details of MIS 200 or 300 with cooling jam unit. 


Cacalog 
No. Description Price 


3183) Model MK 100 Delincascope for 2/” x 2" slides, 100 wart Bulb, 5/” Focus Objective, Slide Carrier 

3760 Model MK 150 Delineascope for 2/” x 2” slides, 150 watt Bulb, Heat Absorbing Glass, 5" Focus 
Objective, Slide Carrier... .-.-0 00sec eeestyeeeees Ea oo phe 2 

3784 Model MK 200 Delincascope for 2”” x 2" slides, 200 wart Bulb, 5” Pocus Objective, Slide Carrier 

3765 Model MK 300 Delineascope for 2/” x 2 slides, 309 watr Bulb, 5! Focus Objective, Slide Cartier 
and Cooling Fan Unie ites 


ACCESSORIES oh 
4006 100 wart, 115-120 Vol: Bulb, §. C. Bayonet Base for Model MK 100. MCP 
4017 150 ware, 120 Vols Bulb, S. C. Bayonet Base for Model MK 150 . MCP 


4010 200 wart, 120 Volt Bulb, Med. P."F. Base for Model MK 200 
4009 300 wact, 115 Vol: Bulb, Med. P. F. Base for Model MK 300 
4029 300 wact, 120 Vole Bulb, Med. P. F. Base for Model MK 300. 
3718 _Heat-Absorbing Glass for Model MK 150... ae 
3785-606 Hear-Ahsorbing Glass for Models MK 200 and MK 300, 
3708 Slide Carrier for all MK Models . : 
3719 Cooling Fan Unic.........-. 
3713. Leatherette Covered Carrying Case for 
and extra DUD 0.0. ees sssease 
3714 Leatheroute Covered Carrying Case as above for 
Cooling Fan Unit. .......s000s00.00 


MCP. 
MCP. 
MCP 


jodels MK 100, 150 or 200 with storage space for slides 
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Model MK 300 Delincascope for 2!" x2!" slides. a 
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SETAE 


Stidefilms attachment shown, left on Medel DG, and right on Model AG. 


Delineascope Accessories 


Projection Bulbs 


The prices of projection bulbsarechanged 
frequently. Therefore, we are not pricing 
bulbs. 

All orders for bulbs are accepted at 
manufacturer’s currence prices, MCP. 

When ordering bulbs, give us the fol- 
lowing information: 

() Model of Delineascope—B, D, V, 

ete. 

@) Wattage of Bulb 

@) Voltage of Bulb 

C4) Type of Base 

Projection bulbs for 220 volt circuit are 
available for Models B, D, V; VA, MK 
150. 


Screens and Tables 


We do not supply screens nor projection 
tables. These ate available through most 
of our distributors. 


Mirrors and Reflectors 


Cat. 
No. 


3783-606 
3785-605 
3474-601 
3374-602 


3374-603 
3721-602 


3721-603 


Description Price 
Reilector for MK 100 or 150, ... 

Reflector for MK 200 or 300... 

Reflector for Models B, D, or GK 
Condenser chamber mirror for 

Model B.. ib 
First surface mirror for Model B 
First surface mirror for Models 
V,.VA, and VAG....... 
Crinkle reflector for Models V, 
VA, and VAC, 
Back mirror for 
and VAC. Baye 
Side misror, left or right, for 
Models V, VA, and VAG....... 


3721-604 dels V, VA, 


3721-605 


Slide Carriers _ 


Description 
For standard size 334""x4!7.. 
For 314!” x 4" and 314” x 344” (Eng- 
lish) ey aches ea 
For 27x sD, VA, 

Fits all Model MK... 


For 272" 


Combination Slidefilm and Micro- 
slide Attachments 


These attachments are for use with Lan- 
tern Slide or Combination Opaque and 
Lantern Slide Delincascopes. They project 
35mm. single frame slidefilm. Also, they 
have slideways for 3’ x 1" microscope 
slides. 

To secure the correct attachment it is 
necessary to specify the Delineascope Model 
with which tt is to be used. Objective of 
154/" diameter, 3’! focus is included. 


Magnification Table 


Cigured on besis of 18mm. x24mm,.—standard 35mm. 
single frame film), 


Distance From Screen, in Feet 
30 | 40 | 50 
15.0) 


Focus of 
Leas in |— 
Inches | 6 


10 | 15 | 20 ay 


25, 


3 flzj29 7,5|9.012.0)15.0)18.0 


4516.0 


Cat 
No. 


3671 For Medel D 


Description Price 
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3674 For Model VA... 
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Heat-Absorbing Glass and Mounts 


Cat. Car. 


No. Description Price No. Description Price 

3607-604 Glass only for 3607 or 3608 Con- 3785-5 Metal mount only, for MK 200 or 
denser Uniron GX... & z BOOnene Eisen 

3780-601 Glass only, for MK 150.002... 

3780-1 Metal mount only, for MK 150... 3785-827 Glass in metal mount, for MK 

3718 __ Glass in metal mount for MK 150 Dob ons ay CantaSe arc 


3785-606 Glass only, for MK 200 or 300 
and GK for 2!” x 2"! 


diameter, for Model D 


Projection Data 


The efficient minimum and maximum — obviously decreases as the projection dis- 
projection distances of the different models tance increases. 


of Delincascopes arc as follows: Consult the magnification tables to 
Models V, VA, VAC—10 feet to 30 feet select the objective char produces the 
Model D =10 feet to 70 feer Proper sized image to fill your screen at 
Model B we eet to 15 fee the Projection distance desited. 
Model GK —10 feet to 100 feet Condensing lenses for use with the var- 


ious optical combinations are shown. 
Reference to the table below makes it 
ible mine 2 cl ject 
PETA RG EH possible to determine what focus objective 
is requited to give the size of picture de- 
D —10 fect to 30 feet ° - 
sired at a given distance, or the various 
Brighter pictures are obtained at the sizes of pictures which can be obtained 
shorter projection distance. Ilumination with an objective at varying distances. 


Model MK —10 feet to 30 feet 
Slidefilm Attachment 


For Standard Lantern Slides, 314" x 4’ 
Figured on basis of 3-inch clear opening in 


slide). 
Foous of Distance from Screen, in Feet 
Lens in 
Inches | 4 | 5 | 6 | § | 10 | 15 | 20 | 25 | 30 | 40 | 50} 60 | 70) 
64 | 1.6) 20] 2.5 34 | 44 6.7 | 9.0 | 11.3) 13.6 | 
8 13] 1.6| 2.0] 2.7| 35 | 54] 72 | 91] 210) 148 


B44 1.2] 1.5] 1.9] 26] 3.3] 5.1) 6.8) 8.6 10.3) 13.9) 
7.3) 8.8) 11.8) 145] 


48| 60} 7.3 9.8| 12.3) 14.8) 
4 


7.3| 9.1] 11.0] 12.9 14.8} 


20 | Width of Screen | __|20/28| 33) 5.7) 7-3) 8-8) 10.2) 11.8] 13.2] 14.8) 


24 Tamege Golf) 1.6|2.2| 29] 3.5) 4.7] 60] 7.2) 85] 9.7] 11.0] 12.3] 13.5] 14.8 


To determine (approximately) the focus objective required when using “‘double frame” film (24mm. by 36mm.), 
usc lantern slide table above and divide image width by 2. 
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9 
Spencer Microfilm Reader 


The Spencer Scholar’s Microfilm Reader 
is a low cost, efficient instrument for pro- 
jecting microfilm. Tt can be used to project 
1omm. and 35mm. film. Academic institu 
tions derive particular benefit from this 
type of instrument because it makes avail- 
able material from libraries chroughout 
the world. It can also be used in the busi« 
ness office for simple commercial applica- 
tions. Designed by the Committee on 
Scientific Aids to Learning, it is based on 
careful scientific studies of operation and 
performance. 
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Purposes of Microfilm 


The purpose of microfilm is to make 
available at relatively low cost and with 
great convenience in handling and storage, 
Copies of the documentary information of 
the world which would otherwise be dif- 
ficult, if not impossible, to obtain. 

Scientists, research workers, graduace 
students and librarians, can read on micro- 
film the references so important to their 
work. Most of the repositorics of the 
world have means for producing micro- 
film copies of documents too precious or 
rare to lend. 

Microfilm has an important place in’ the 
administration of business records. Oc- 
cupying less than 5 percent of the space 
originally used by the records it replaces, 
this medium reduces the cost of storing and 


maintaining files of important data. Micro- 
film copies of irreplaceable correspondence, 
engineering records, formulas, contracts 
and other such material can be stored in 
safety deposit yaults away from the busi- 
hess premises and safe from the hazards 
of fire and theft. Once photographed in 
order, a file cannot be upset. Copies of 
individual parts of the record can be made 
readily by standard photographic methods. 
Where duplicate files are necessary in 
separate locations, inexpensive copies can 
be printed and made available to those 
who must have access to the information 
they contain. 

Internacional correspondence by air can 
be handled by microfilm at a fraction of. 
the cost for transporting paper lecters. 
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Scholar’s Microfilm Reader 


The Spencer Scholat’s Microfilm Reader 
consists of a projection head mounted upon 
2 shadow box which protects the screen 
from extraneous light. The projection head 
is a modern well designed optical projec- 
tion system incorporating an inexpensive, 
long life 100 watt, 115 volt, spotlight 
bulb, the proper condensing system and a 
specially designed projection lens, The 
lamp house is so well ventilated that there 
is no danger of the heat of the bulb dam- 
aging the film. The head unit is held to 
the shadow box with simple spring clips 
and may be rotated to project film in either 
vertical or horizontal azimuth as may be 
necessary. 

‘The objective is a well corrected system 
producing a flat undistorted image. An 
iris diaphragm in the objective permits 
adjustment of the amount of light to the 
comfort of the user. Magnification is 15X. 

The screen is of heavy paper, specially 
tinted to render a projected image of agrec- 
able color and contrast and microfilm ma- 
terial may be read with this instrument for 
hours without ocular fatigue or discom- 
fort. The screen is easily replaceable when 
soiled or damaged. 

The film is held in the Glass Filmbook 
or the Roll Film Attachment and moved 
under the projection aperture to show the 
desired page or illustration. 

The Glass Filmbook consists of two 
pieces of glass hinged along one edge to 
permit easy insertion of the film. The film 
is protected from scratching and held flat 
in the focal plane of the objective. 

The Roll Film Actachment, available ac 
extra cost, accommodates film on 100 foor 
reels and is simple, sturdy and easy to use 
One empty 100 foot 35mm. Film Reel is 


supplied with this attachment, A set of 
accessories, consisting of the proper spac- 
ing washers, a mask to fit che aperture 
place of che Roll Film Atcachinent and an 
empty 100 foot 16mm. Film Reel is avail- 
able also for reading 16mm. microfilm. 


Fil Reader No. 3400 shoseing glass flrs beok in place. 


Placing film in Glast Film: Book, 
TET TT TE TTT 


Files Reader showing Projection Head rotated hrough 90° 
(with Roll Bilm Holder in place). 
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Above left: Roll Film Asrachment No. 401 showing yoke 
Lifted to load long, roll of files right: Accessories for Jom. 
microfilm in roll piles atrachvent 


Gu. 
No. Description Price 


3400 Spencer Microfilm Reader with one 
lass Film book.......,.... 


3410 Same as above, but for use with 230 
volt current. .. 


3401 Roll Film Attachment with one 100 
foot Film Reel. i 


3402 100 Foor Film Reel, 35mm... 
3403 100 wace, 115 vole, G16}4 Spoclighe 


Bulb. McP 
3408 100 wats, 230 vole, oes Spodighs 
Bulb....... -MCP 


3404 Extra. Cos (eae of ta 
3405 Glass Film Book. 


3406 16mm. Accessories for use with No. 
3401 including 4 spacers, one aperture 
mask and one 10) Foot Film Reel, 
with inscructions.. 


3407 100 Foor Film Reel—l6mm.. 


American @ Optical 


COMPANY, 


For many years, American Optical Company has pioneered in research, 
development, manufacture, and refinement of ophthalmic instruments. 
Today this enables AO to furnish the professions with the finest and most 
complete line of instruments obtainable for all phases of refraction and 
orthoptic training. 


OPHTHALMIC 
INSTRUMENTS 


De Luxe Refracting. Unit—complecely integrated means for adjusting 
g. zy 
instraments to individual patiencs. 


REFRACTING UNIT 


OPHTHALMOMETER 


STEREO ORTHOPTOR 


LLOYD CAMPIMETER 


ADDITIVE PHOROPTOR 


LENSOMETER 


OPERATING LAMP 


DIAGNOSTIC SET 


PROJECT-O-CHART 


= = 
z= o 
= s 
= m 


OPHTHALMIC. 


Every AO ophthalmic instrument is de- 
signed and manufactured to meet exacting 
standards for precision and quality. ‘Their 
dependability is based on scientific prin- 
ciples, fine materials, improved design, 
and skilled craftsmanship. In AO’s re- 
search laboratories, scientists in many 
fields contribute constantly to the atcain- 
ment of greater perfection in the instru- 
ments and materials provided for use by 
the professions in the preservation and cor- 
rection of vision. 


Additive Dhoraptor 


combines necessary refractive devices in a single convenient form, 


AO Poloroid 
Giantscope 
for examination of the 
interior of the eye. 


Ophthalmometer 


measures objectively anterior corac: 
termincs corneal astigms 


surface and de- 
ism. 


American @ Optical Be 


COMTARY 


INSTRUMENTS 


Diagnostic Sets Steves. Orthoptor 


Ophthalmoseope and Otoscope, for eye and ear examination combines many orthoptic exercises in one automatic 
training instrument. 


Lloyd Campuneter Lintonieter 


enables exploration of ccutral and paracentcal visual fields. determines the focal strength and axis of any ophthalmic lens, 


ou American @ Optical 


COMPANY 


ments 


Ophthalmic Instr 


In resources, in service, and in the scope and volume 
of the instruments offered, AO leadership is widely 
recognized. The AO monogram on an ophthalmic 
instcument assures full value, precision operation, 


and long satisfaction. 


ve 


Cillyee Orial GFeane 


adjustable spectacle frame ro hold test lenses during refraction, 


D Oe Operating Lump. 
no jeet-O-Ch art 


projects accurate, casily con- 
trolled ophthalmic test 
charts. 


provides powerful and intensive illumination for ex- 
amination and operation 


» American @ Optical 


COMPANY 
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Predicted on Paper 


Specialized Optical Products 


Some of our most widely used instru- 
ments have in some instances been devel- 
oped first to take care of a specific need in 
solving an uausual problem where optics 
could be applied. For this reason we wel- 
come inquiries concerning the possible ap- 
plication of optics to meet the needs that 
may arise in any field of endeavor. 

Quite often we can recommend an adap- 
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tation of standard equipment which will 
cost much less than an instrament that 
has to be specially designed. If, on the 
other hand, your requirements should 
necessitate the development of a new in- 
strument, our Research and Engineering 
Divisions stand ready to offer cheir aid in 
recommending the proper optical and 
mechanical design for such an instrument. 
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Index 


Abbe Page 
‘Camera Lucida ove 
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